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Jan.  \sL 
Mr.  Vaux,  Vioe>PFesident,  in  the  Ghur. 

Twenty-nine  members  present 

The  following  deaths  were  announced  : 

Edward  F.  Sanderson^  ^^-i  Member ;  and  Rev.  Stephen  Elliott,  of 
Georgia,  and  Prof.  Geo.  W.  Featherstonhangh,  of  Havre,  Franoe,  Cor* 
respondents. 


Jan.  %th. 
The  President,  Da.  Hats,  in  the  Chair. 
Thirty-six  members  present. 

Jan.  \bih. 
Ma.  Vaux,  Vice-President,  in  the  Chair. 
Twenty- nine  members  present. 


Jan.  22d. 
Ma.  Vaux,  Vice-Presidenty  in  the  Chair. 
Thirty-foar  members  present 

Jan.  2Qih. 
The  President,  Da.  Hats,  in  the  Chair. 

Twenty-seven  members  present. 

Dr.  H.  C.  Wood  tendered  his  resignation  as  Recording  Secretary. 

The  following  gentlemen  were  elected  members : 

J.  E.  Famnm,  W.  H.  Stevens,  Edw.  B.  Edwards,  Dr.  James  Levick, 
Charles  Oibbons,  John  B.  Aostin,  Wm.  S.  Baird,  Edwin  Greble,  Walter 
B.  Smith,  C.  F.  Haseltine  and  Wilson  M.  Jenluns. 
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The  following  were  elected  correspondenU  : 

Prof.  O.  C.  Marsh,  New  Haven,  Codd.,  and  Prof.  Wm.  H.  Brewer, 
New  Haven,  Conn. 

Pursuant  to  the  By-Laws,  an  election  of  members  of  the  Standing 
Committees  for  the  ensuing  year  was  to  be  held,  but  was  deferred  until 
the  next  meeting  for  business. 

On  favorable  report  of  the  committee  the  following  paper  was  ordered 
to  be  published : 

On  a  new  gonui  in  HO][OFTEBA,--(8eotion  Monomera.) 

BY  .  HENRY   SHIMER,  M.  D. 

Charaetert  for  a  supposed  mw  Family. 

DACTYLOSPH^RID^,  Shimer. 

Wings  four,  carried  flat  on  the  back  in  repose. 
Antennte  few,  jointed. 

Tarsi  composed  of  one  joint,  terminated  by  two  claws,  and  from  two  to 
six  digituli* 
Honey-tnbes  none ;  otherwise  resembling  Aphidtt, 

DACTYLOSPHiERA.     New  genus.f 

Malt — Anterior  wing  with  one  one-branched  discoidal,  and  a  stigmatic 
nervure ;  posterior  wing  with  no  discoidal. 

Female — Apterous,  bodj  thick,  clamsy,  snbellipsoidal. 

Common  Characters — Antennae  3-4  jointed.  Tarsi,  six  digitnli.  Promuscls 
sheath  four-jointed, 

DAOTYLOBPBiBBA   OLOBOSUM,  n.  Sp. 

Inhabits  galls  on  the  Pig-nut  Hickory^  (Cart/a  glabra.) 
Male — Abdomen  and  prothorax  orange-yellow ;  mesothorax,  head  and  eyes, 
blackish  ;    legs  and  antennae  dark  cinereous.     Wings  hyaline,  broad,  some* 
what  oyerlapping  as  they  lie  horizontally  on  the  back.    Anterior  wing,  even- 


*  I  taggest  this  name,  digxtuH^  from  the  Latin  digitulusy  a  nnall  floger  or  toe,  for  theee 
remarkablporgaDt;  it  appeara  to  me  appropriate,  becaaae  they  are  arranged  around  the  fi)ot 
•omewhat  like  the  toes  of  an  animaL 


6   M>^1^ 


A.  B. 

A.— a  side  rlew  of  the  foot  of  X>/  vit\folim  magnified;    a,  the 
two  digituU ;  6,  the  olaws.  D. 

B.— a  Tertioal  Tiew  of  the  foot  of  Dactjflogph«ra  p2o6onim,  from  above,  magnified ;  a.  the  six 
diffUuli;  6,  the  claws,  as  they  may  be  seen  while  the  insect  attempts  to  walk  on  the  glass  plate 
ofamicroseope. 

a. 

0.— the  promnscis  sheath  of 
D.globotum. 

D.  —Upper  and  under  wing  of 
IkuijflotMnera  f  viiifdLUt  great- 
ly magnified.  This  figure  was 
drawn  flrom  the  only  specimen 
I  hare  remaining,  (from  the  Clinton  grape  gall.)  The  dotted  lines  in  the  anterior  wing  are  what 
I  saw  under  the  mierosoc^  in  the  reeent  specimen ;  the  shading  between  the  costal  and  sub- 
costal nerres  represents  a  haiy  appearance,  as  I  saw  it  under  the  mierosccpe.  The  Tein  in  the 
posterior  wing  is  rery  obecnie,  bat  1  saw  it  with  an  excellent  dmple  lens. 

t  From  /(UtTtfXoc,  a  finger  or  toe,  tad  ^^tufti^  a  globe,  on  aceoont  of  the  ■lender  glube-eaded 
•ppendaget  of  the  UxA^—d^fUtiU. 
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I7  rounded  on  the  posterior  margin  ;  anterior  margin  rather  straight,  some- 
what curved,  convex  at  the  middle  of  the  stigma,  apex  quite  broadlj  rounded, 
the  wide  wedge-shaped  base  not  extending  beyond  the  middle ;  stigmatic 
nervure  nearly  straight,  terminating  in  the  centre  of  the  apex,  not  visible  at 
either  end.  The  discoidal  within  the  middle  of  the  wing,  not  visible  at  its 
outer  end,  somewhat  convex  anteriorly,  its  branch  hyaline  at  its  extremities  ; 
stigma  honey  yellow,  darkest  on  the  costal  margin,  the  apical  end  lanceo- 
late; inwardly  extending  to  the  base  of  the  wing,  all  the  costal  space  being 
of  the  same  color.  Posterior  wing,  one  longitudinal  vein  and  no  discoidal. 
Tibise  and  tarsi  with  a  few  scattering  hairs  ;  claws  pnleish  horn-colored,  with 
blackish  tips.  Antennae  four-jointed,  sublinear,  Ist  and  2d  short  and  thick, 
the  others  long,  the  third  on  a  narrow  pedicel,  which  may  be  a  small  joint, 
fourth   clavate.     Length  to  tip  of  wings  *07  inch  ;  body  about  '025  inch  long. 

Female  much  resembling  the  ''grape  leaf  louse,"  {Df  viti/olix)  jbnt  smaller, 
the  dull  pointed  promuscis  blackish  at  the  extremity;  eyes  of  few  (about 
five)  facets. 

Effjs  similar  to  those  of  the  ''grape  leaf  louse."  Smaller  and  of  a  deeper 
yellow. 

Pupa  of  male  orange-yellow,  sometimes  inclined  to  greenish  ;  undeveloped 
wings  pale  yellow;  body  somewhat  elongate;  abdomen  pointed;  antennae 
linear,  three-jointed,  1st  thick,  subglobose  ;  2d  smaller,  short,  thick  ;  3d  very 
long,  clavate,  obliquely  pointed,  without  a  spine  at  the  apex,  a  spine  on  the 
inner  side  of  the  first  and  second  joints. 

Gall  variable  in  size,  often  numerous  in  the  parenchyma  of  the  leaf,  others 
on  the  veins  and  leafstalks,  all  opening  on  the  lower  side  of  the  leaf,  with  a 
very  small  orifice;  smoothish,  of  a  somewhat  leathery  structure,  pale  yellow- 
ish-green, glaucus  or  dark  green  ;  subglobose  or  sometimes  somewhat  irregu- 
lar, without  any  of  the  mealy  sugary  dust  within,  which  is  common  in  galls 
of  the  Aphis  family. 

There  is  apparently  a  disposition  among  some  authors  to  create  separate 
species  out  of  the  insects  inhabiting  galls  thus  variable,  according  to  their  size 
and  location.  The  small  subglobular  galls,  about  *09 — *14in.  in  diameter,  in. 
the  plane  of  the  leaf,  and  about  *04 — '06  in.  in  a  perpendicular  direction  through 
it,  are  often  very  abundant,  and  when  quite  full  of  eggs  I  have  counted 
about  50 ;  the  young  larva  usually  leaves  the  gall  as  soon  as  hatched,  and 
proceeds,  as  does  the  "  grape  leaf  louse  "  {Df  vt7i/b/tie),  to  construct  anew 
gall ;  sometimes  these  small  galls  contain  several  females,  but  I  have  never 
found  males  in  them  ;  the  male-producing  galls  are  larger,  of  various  sizes, 
up  to  \  of  an  inch  or  even  more  in  diameter.  During  the  summer  and  autumn 
and  former  years,  I  have  examined  many  of  these  galls,  some  of  them  are 
globular,  others  somewhat  irregular.  In  my  original  studies  1  took  notes  of 
them  as  distinct  species  ;  they  were  on  the  leaf-stalks,  veins,  and  in  the  pa- 
renchyma, occasionally  near  the  border  of  the  leaf,  most  frequently  in  the 
parenchyma  of  the  leaf,  close  to  the  veins  and  midribs,  so  that  at  first  view  I 
was  led  to  believe  that  they  were  originally  formed  in  the  latter,  but  upon 
dissection  I  found  them  usually  entirely  in  the  parenchyma,  the  gall  freely 
separating  from  the  veins ;  these  were  filled  with  eggs,  larva,  pupa,  and 
imago. 

The  winged  males  were  numerous,  but,  as  the  weather  then  was  very  wet, . 
they  were  in  an  extremely  bad  condition,  their  wings  adhering  to  the  walls 
of  the  galls  and  to  their  own  bodies  from  the  excessive  dampness  in  the  galls  ; 
but  among  the  hundreds  observed  I  saw  a  number  of  perfect  specimens. 
Subsequently,  in  more  pleasant  weather,  I  examined  several  dark  green,  more- 
perfectly  globular  galls,  located  as  those  observed  before,  with  a  good  supply 
of  winged  specimens  in  perfect  condition.  I  made  careful  examination  and 
notes  as  before,  and  found  that  they  agreed  with  the  former  precisely  and 
compared  favorably  with  the  former  dried  specimens;  and  furthermore,  I 
made  a  careful  microscopic  examination  of  the  larva  in  comparison  with . 
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those  in  the  small  galls  above  alluded  to,  and  I  could  detect  no  difference ; 
both  kinds  existed  on  the  same  leaves  frequently,  and  sometimes  on  differrnt 
leaves  of  the  same  tree ;  other  trees  have  numerous  galls  all  of  the  small 
size  ;  in  none  of  these  small  galls,  after  the  most  diligent  search,  have  I  ever 
been  able  to  find  a  winged  male.  The  conclasion  that  I  have  arrived  at  is 
that  the  galls  that  produce  the  winged  males  develope  to  a  larger  size,  so  as  to 
make  room  for  the  coming  winged  inhabitant,  on  the  great  principle  or  law 
of  nature  that  provides  for  the  wants  of  every  creature,  often  in  a  mysterious 
manner.  These  small  subglobular  galls  could  not  conveniently  accommo- 
date the  winged  males.  The  male-producing  grape  leaf  gall,  also,  is  very 
long  and  well  developed,  so  far  as  my  limited  observations  have  extended, 
while  galls  containing  fertile  females  are  variable  from  large  to  even  quite 
small.  From  my  examinations  of  these  Hickory-leaf  gall  insects,  I  never 
saw  the  males  support  themselves  by  their  wings,  although  they  attempted 
flight  when  dropped  properly  from  the  point  of  a  needle  ;  the  atmospheric 
temperature  then  was  moderately  cool,  which  may  account  for  their  weakness. 
When  they  attempt  to  fly,  the  hook  of  the  posterior  wing  clasps  the  thicken- 
ed posterior  border  of  the  anterior  wing,  but  not  when  at  rest.  The  male  of 
■the  grape  leaf  (vtVi/o/ic)  gall  insect  also  thus  made  several  ineffectual  attempts 
at  flight,  but  was  not  able  to  support  its  body;  how  this  might  be  in  a  very 
•warm  sunny  day  I  did  not  have  the  privilege  of  determining. 

During  my  microscopic  examinations  I  became  convinced  that  the  apparent 
enlargement  of  the  posterior  border  of  the  anterior  wing  of  these  insects,  is 
not  a  developement  of  a  nervure  or  a  mere  tumefaction  of  the  border,  but  a 
rolling  up  of  the  margin  like  a  scroll,  which  much  more  admirably  fits  it  for 
a  permanent  retaining  point  for  the  hook  on  the  anterior  margin  of  the  pos- 
terior wing. 

To  make  a  thorough  examination  of  the  feet  and  their  appendages,  the 
living  insect  is  the  only  material  from  which  it  can  be  satisfactorily  done. 
The  two  claws,  as  in  the  case  of  the  *^  grape  leaf  louse,''  can  be  easily  seen  as 
the  insect  attempts  to  walk  on  the  glass  plate.  The  tarsi  of  the  larva  and 
female  only  have  two  conspicuous  digituli,  but  the  male,  as  it  approaches  the 
imago  state,  develops  six ;  these  I  observed  in  the  pupa,  being  the  most  con- 
venient state  for  the  examination  of  these  organs ;  those  in  the  middle,  be- 
tween the  long  or  principal  pair,  are  not  always  so  conspicuous,  but  may  be 
plainly  seen  under  proper  circumstances  ;  more  frequently  they  appear  as  one 
short  stub-like  spine. 

The  knobs  on  the  extremities  of  the  principal  digituli,  over  the  claws,  are 
globular,  while  those  on  the  middle  and  lateral  ones  areobovoid  and  com* 
paratively  small. 

The  legs,  feet,  etc.,  of  the  male  imago  are  much  longer  than  in  any  other 
state,  hence  ihey  appear  to  be  the  best  material  for  satisfactory  examination, 
regarding  the  problem  of  one  or  two  joints  for  the  tarsi.    While  the  insect 
was  walking  slowly  under  the  microscope,  I  beheld,  in  a  vertical  direction, 
that  the  tarsi  are  composed  of  at  least  three  rings  or  segments,  none  of  which 
presented  a  movable  joint ;  I  then  crushed  the  abdomen,  but  did  not  injure 
the  thorax ;  by  this  means  I  brought  some  of  the  legs  on  the  side,  so  that  the 
joints  moved  in  a  plane  parallel  with  the  glass  plate ;  this  also  had  the  ad- 
vantage of  confining  the  insect  to  the  spot,  and,  as  I  did  not  injure  the 
thorax,  I  had  a  fair  opportunity  of  examining  the  tarsi  for  a  long  time,  with 
the  advantage  of  such  motion  as  I  desired  while  the  insect  struggled  for  f^e- 
dom ;  this  view  of  the  tarsi  demonstrates  that  they  are  composed  of  four 
rings  soldered  together,  none  of  them  gave  the  slightest  joint-like  motion  ; 
the  upper  ring  is  the  most  plainly  distinct  from  the  succeeding  one ;  on  the 
under  side  of  the  foot  I  beheld  seme  constriction,  but  on  the  sides  and  t;bove 
there  is  none ;  I  observed  this  with  great  care,  but  saw  no  motion,  the  bending 
of  the  foot  being  confined  entirely  to  the  articulation  of  the  tarsus  with  the 
tibia.     I  then,  by  way  of  comparison,  examined,  under  similar  circumstances, 
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the  foot  of  a  species  of  Aphit,  abundant  on  the  apple  trees,  and  saw  it  com« 
posed  of  the  same  number  of  rings ;  the  upper  one  at  its  union  with  the  snc-- 
ceeding  showed  some  constriction,  as  seen  either  from  above  or  from  the  side 
▼iew ;  moreover  the  motion  of  a  joint  was  verj  satisfactorily  seen,  the  insect 
sometimes  bending  it  alone,  at  other  times  in  conjunction  with  the  tibio-tarsal 
joint. 

Now,  in  Tiew  of  these  facts,  I  can  see  no  reason  for  claiming  two  joints  for 
the  tarsi  of  this  insect.  It  would  be  as  reasonable  to  suppose  that  each 
primary  ring  was  a  joint,  and  then  we  would  have  four,  which,  with  the 
digituli  that  might  be  the  representatives  of  another  joint,  give  five  unde- 
veloped joints — joints  in  embryo — the  highest  number  in  the  more  perfect 
Inteetiant ;  but  in  the  case  of  this  and  other  species  of  this  family,  which  I 
have  observed,  all  are  soldered  together.  By  extending  my  examinations  to 
the  tibia  I  found  it  composed  of  about  50  similar  primary  rings,  each  one  of 
which  was  plainly  widened  from  above  downward,  thus  agreeing  in  the  gen* 
eral  structural  anatomy  with  the  tarsus.  This  same  primary  annuUted 
structure  I  beheld  in  the  antennae  of  these  insects,  also  in  several  species  of 
Aphidae  to  which  I  extended  my  observations  by  way  of  comparison. 

Frequently  the  distal  or  wide  end  of  these  primary  rings  is  prolonged  into 
spines,  Ac,  more  or  less  numerous  according  to  the  species  of  insect.  These 
observations  give  us  a  view  of  the  true  primary  anatomical  structure  of  the 
long  members  of  insects,  for  this  annulated  structure  very  probably  exists  in 
the  long  members  of  all  insects,  although  not  so  readily  detected,  in  manv 
cases,  as  in  the  translucent  limbs  of  these  insects.  Furthermore,  these  obser- 
vations lead  u&  to  be  careful  about  pronouncing  upon  the  number  of  joints  in 
the  tarsi.  To  designate  each  one  of  these  rings  as  a  tnie  joint  would  lead  us 
at  once  into  inconsistencies,  for  any  anatomist  could  not  presume  that  the 
tibia  is  composed  of  60  joints,  or  the  antenna?  of  this  insect,  and  many  species 
of  the  AphidKy  of  perhaps  hundreds;  hence,  where  we  behold  in  the  tarsi  pre- 
cisely the  same  structure,  we  are  no  more  justifiable  in  ascribing  to  it  4  or  5 
joints,  or  even  /wo,  without  beholding  the  motion  of  a  joint,  or  the  usual  con« 
striction.  In  view  of  these  facts  I  have  made  extended  and  careful  observa* 
tions  on  the  tarsi  of  these  insects,  and  have  become  entirely  satisfied  that  there 
is  but  one  joint.  These  are  my  reasons  for  believing  that  these  insects  belong 
to  a  new  family  between  the  Aphidx  and  Coeeidm. 

The  promuscis  sheath  of  this  insect  I  examined  under  more  favorable  condi- 
tions than  that  of  the  ''grape  leaf  louse,"  and  clearly  saw  four  joints;  and  if, 
as  I  believed,  there  are  two  in  close  proximity,  as  shown  in  the  magnified 
skf^tch  at  d,  fig.  C,  on  page  1,  there  are  five  joints,  while  in  the  latter  I  did 
not  succeed  in  distinguishing  more  than  three ;  perhaps  with  proper  material 
thtf  same  arrangement  may  be  discovered  in  the  latter  as  in  the  former  species, 
In  D.globotum  I  had  an  abundance  of  male  pupae  and  winged  imagos  for  ex- 
amination, while  in  the  D  f  viti/olite  I  was  chiefly  confined  to  females  and 
larvas.  The  bundle  of  setae  I  could  not  separate,  although  I  made  numerous 
examinations,  with  the  living  insect  on  its  back,  for  the  purpose  of  ascertain^ 
ing  positively.  I  often  saw  the  insect  take  hold  of  it  by  grasping  it  between 
the  claws  and  the  foot,  pulling  and  bending  it  in  various  directions,  sometimes 
seizing  it  with  two  feet  and  pulling  in  opposite  directions,  yet  I  could  not  de« 
termine  more  than  one  piece. 

Dacttlosphaba  ?  viTiFOLi^  *    (The  "  Grape  leaf  louse.") 

Pemphigu9  viti/olite^  Fitch,  1st  and  2d  Reports,  p.  158.     Walsh,  Practical 
Entomologist,  vol.  i.,  p.  HI. 


•  Not  wiahing  to  multiply  genera  nnnecMflarily,  I  haTO  not  oonntrncted  a  new  (renim  for  thi« 
IniMt,  bat  my  oonTictioni  are  that  ther*  arw  rharacters  that  pmbably  warrant  ita  aepanttlon 
from  DaHylorphgra^  acourding  to  custom.  The  atlinnatir  nervuiv  waa  abernt  in  all  the  fipiHslmena  1 
taw,  but  upon  cloae  examiDation  with  a  mferoac«>pe  of  moderate  power,  In  oue  apfcimpu  I  imagintKl 
that  I  aaw  part  of  a  DMot  dark  Uoa  la  oae  wiog,  where  it  mifht  be  iougbt  fur.    The  brauch  of 
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Inkabita  gallt  on  the  grape  leaf^  tendriU  and  vine, 

Male — Body  moderately  slender  ;  abdomen  sharply  taper-pointed,  with  a  few 
j^catteriug  hairs  at  the  extremity ;  head  short ;  neck  thick.  Body,  head,  legs, 
and  antennie  light  yellow,  the  two  latter  palest ;  a  broad  dark  band  encircling 
the  middle  of  the  thorax.  Wings  membranaceous,  hyaline ;  in  repose,  some- 
what overlapping,  rather  wide  or  diverging  behind  the  extrometies ;  in  the  only 
entirely  perfect  specimen  observed  were  slightly  curved  upwards.  Anterior 
wing  widest  in  the  middle,  subobovatc ;  posterior  margin  one  regular  curve 
or  arc  of  a  circle  from  the  base  to  the  outer  extremity ;  apex  completely 
rounded  and  comparatively  broader  than  I  have  observed  of  our  common 
Aphidip,;  anterior  margin  irregularly  convex,  the  greatest  convexity  being 
somewhat'  nearer  the  basal  extremity,  where  it  is  considerably  rounded  for- 
ward ;  a  small,  inconspicuous  costal,  and  a  yellowish  strong  subcostal  nerve ; 
one  dark  discoidal  springing  from  about  the  basal  third  or  fourth  of  the  sub- 
costal and  shading  otf  or  becoming  lost  in  the  membrane  before  reaching  the 
border  ;  outlines  of  these  nervures  rather  hazy,  obscure,  not  sharply  defined  ;f 
a  long,  very  obscure  branch  passes  longitudinally  from  near  the  middle  of  the 
discoidal,  in  some  specimens  scarcely,  if  at  all,  perceptible;  part' of  the  costal 
space  near  the  base,  and  an  imperfect,  undefined  stigma,  light  fulvous.  Poste- 
terior  wing,  small,  narrow ;  no  discoidsd  nerve  ;  subcostal  scarcely  perceptible, 
somewhat  near  the  costal.  Tibiae  and  tarsi  with  a  few  hairs  or  spines,  a  some- 
what prominent  one  beneath  the  foot  near  the  joint.  The  digituli,  with  their 
conspicuously  globular  extremities,  arise  from  the  extremity  of  the  tarsi,  just 
above  the  claws,  and  project  beyond  the  long  subcylindrical  tarsi  about  one- 
half  their  length,  and  about  four  times  the  apparent  length  of  the  compara- 
tively thick,  much  curved,  light  horn-colored  claws,  as  held  when  walking ; 
these  slender,  almost  hair-like  appendages  or  fingers  are  smooth,  slightly 
curved  downward,  not  tapering  to  the  extremity,  terminates  in  an  abrupt,  com- 
plete globe  of  about  two  or  three  times  the  diameter  of  the  pedicel.  Antennae 
long  compared  with  those  of  the  female,  but  moderate  when  compared  with 
those  of  some  Aphidie ;  pale  whitish-yellow,  inserted  before  the  eyes,  they 
usually  appear  three-jointed,  (and  will  be  thus  considered  when  examining  with 
a  good  pocket  lens,  and  more  especially  in  the  dried  specimen,  where  we  have 
not  the  advantages  of  motion  under  the  microscope,  so  invaluable  in  the  living 
specimen.)  The  extreme  joint  being  very  long,  and  under  a  higher  power 
annulated  with  about  25  fine  grooves,  the  marks  of  the  primary  rings ;  but  in 

the  disroi'l&l  in  do  very  obscure  a^  to  be  easily  overlooked,  and,  being:  a  microscopic  character, 
nuKht  be  rpjocted,  bat  if  retained  we  still  have  the  ireiierie  characters  differing  from  DaclyUh 
tpfue'a,  vir..:  Auteri'^r  wing  with  one  one-branched  discoidal.  Antenna  3 — 8  Joints.  Tarti  two 
digitaii.  In  case,  hnwerer.  the  chararters  given  above  should  be  sufficient  to  neparate,  generic- 
ally,  vitifiiUx  from  D.  gUtbn*nm^  I  would  propose  the  generic  name  of  ViteMg  for  the  former,* 

t  I  wiKh  to  be  clearly  understood  regarding  what  I  saw  of  these  wing  characters.  Very  prob- 
ably they  will  not  all  lie  admitted  as  existing  characters  by  olosft  lovevtigation  of  the  dry  sp«ci- 
m«*n.  .My  examinations  were  ail  made  in  the  rt-cent  state.  With  a  good  lens  the  d  Moidal  nerTe 
cun  be  8een  nut  as  a  clear,  sharply  defined  rib,  but  as  an  obscure,  hazy,  margined  line;  the  same 
may  be  mdd  of  the  subcostal  nerve  which,  however,  is  much  plainer,  the  discoidal  branch  not 
observable. 

With  Hgotxl  compound  mif-roscope,  of  different  increafiing  p<>wers.  something  more  can  be  learned 
in  the  rfO'ti/  state.  All  the  veins  are  in  an  imperfect  or  partially  developetl  state;  tne  walli*  of  the 
tubes  are  not  s  •  complet<*ly  formed  as  to  present  the  sharply  defined  lines  observable  in  higher  de- 
Vfloped  infects,  snd  if^itli  sufficient  p^wer  to  discover  the  primitive  cells,  we  behold  them  piled  up 
on  ea<-h  othei  — great  blocks  of  microscopic  masonry— the  foundations  of  the  walls  of  Mie  reiiut. 
I/Kikirig  through  the  centre  of  ibe  forming  tube,  the  field  appears  more  transparent,  because  we 
do  not  l(K>k  through  so  gnat  a  depth  of  the  imperfect  tul>e  walls  as  at  the'sirte;  this  cential  trans- 
pareiiiy  of  thei^e  hazy  lines  in  the  wicg  is,  furthermore,  an  evidence  that  it  is  a  channel  for  the 
drculHtion  of  the  blood.  The  Dtargins  and  terminations  of  these  veins  appear  hazy  because  the 
cells  are  in  a  loose  or  diffane  state.  In  most  insects  the  walls  of  the  veins  are  complrted,  henoe 
the  rib*  are  clearly  defined.  Ihese  reniMrks  are  )>eculisrly  adapted  to  the  c/ucoi'da/ nervnre, 
whi'ie  the  cells  that  nature  has  pmvided  for  the  construction  of  the  tube  of  the  vein  are  to  be 
Sfin  to  giMid  advantage  between  tlie  membranes  of  the  wing.  The  branch  of  the  discoidal  is  a 
Vfry  slender  o  pillary  tube,  with  similarly  imperfect  walls.  I  saw  in  one  wing  a  faint  trace  of  a 
capillary  t«tigmatic  leivure  in  armallpart  of  its  course.  The  bubcostal  nerve  of  tlte  posterior 
wing  is  in  the  rame  nndt^vcloped  condition  and  almost  capillary— microscopic.  I  examined,  thas, 
every  portion  of  the  wingi  of  my  specimens,  elsewhere  I  saw  no  trace  of  nerves,  only  the  nnifbrm 
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one  specimen  I  fairly  succeeded  in  resolving  this  extremity  into  five  joints, 
making  in  all  really  seven  joints  somewhat  nearly  equal ;  first  joint  tumid, 
very  short;  second  short  and  thick  also,  but  much  smaller  than  the  first, 
tmncately  rounded  at  the  outer  end,  with  a  somewhat  prominent  spine  pro- 
jecting from  the  anterior  margin  and  a  solitary  capillary  hair  of  equal  length ; 
third  connected  with  the  second  by  a  narrow  pedicel ;  fourth  slender,  small : 
thence  the  joints  become  gradually  thicker  towards  the  last ;  fifth  longest, 
about  equal  to  the  third  with  its  pedicel ;  sixth  shortest  excepting  the  basal ; 
«eyenth  becoming  obliquely  tapering  towards  the  apex,  which  sustains  three 
short  spines.  The  pedicel,  between  the  second  and  third,  may  be  a  very  small 
joint,  (of  which  I  am  convinced,  giving  really  8  joints  in  all,)  but  of  its  exist- 
ence I  am  not  certain  by  ocular  demonstration,  therefore  1  do  not  give  it  place 
as  a  positive  character.  The  numerous  grooves  in  the  antennae  much  resemble 
the  line  of  union  of  very  short  closely  embracing  segments  soldered  together, 
and  are  doubtless  primary  rings  of  embryonic  development.  Length  to  the 
tip  of  the  wings  about  *07  inch. 

Female  yellow,  tumid  ,*  abdomen  gradually  tapering  to  a  short  point :  clumsy, 
making  little  or  no  progress  on  a  smooth  surface,  somewhat  variable  in  size,  ap- 
pearing, to  the  naked  eye,  not  much  unlike  a  yellow  immature  grain  of  common 
purslane  (PorttUica  oleraeea^  L.)  seed.  Like  the  Termite^  increasing  in  size  and 
fertility  as  pregnancy  continues ;  its  average  length  being  somewhere  about 
three-hundredths  of  an  inch ;  segments  more  conspicuous  above  and  beneath 
than  on  the  sides ;  the  globular-ended,  or  knobbed  hair-like  digituli  of  the  tarsi 
plainly  seen  projecting  beyond  all  the  feet  about  half  their  length,  fornicate 
cylindraceous ;  also  on  each  side  of  these,  there  is  a  prominent,  accuminate, 
hair-like  spine,  and  between  them  a  short  spine  of  about,  or  somewhat  less  than, 
half  their  length.  Antennas  3-jointed,  transversely  rugose  or  imperfectly  annu- 
lose,  nearly  naked,  sublinear,  situated  on  the  forehead  in  front  of  the  eyes ;  first 
segment  tumid  or  subglobose,  short,  of  much  the  greatest  diameter;  second 
short,  intermediate  in  diameter  between  the  first  and  third,  with  a  small  spine 
anteriorly ;  third  exceeding  the  first  and  second  in  length,  subfusiform,  the 
obliquely  pointed  apex  shortly  bifid ;  eyes  small,  few  facets.  Promuscis  aris- 
ing from  about  the  anterior  fifth-,  in  a  thick  reclining  stump-like  base ;  sheath 
three-jointed  (?),  usually  lying  on  the  breast. 

Larva  somewhat  depressed,  elongate-elliptical,  in  the  field  of  view  from 
above ;  moderately  active,  yet  slow  when  compared  with  other  insects  ;  in  the 
field  of  a  microscope  of  low  power  it  can  be  examined  with  a  good  degree 
of  satisfaction  before  it  travels  beyond  the  field  of  view;  color  light  yellow- 
prasinous ;  feet  and  antennse  as  in  the  perfect  female. 

Egg  prolate  spheroidal ;  length  about  2^  times  the  width  ;  pale  greenish- 
white;  to  the  naked  eye  visible  only  as  a  fine  dust  point. 

Pupa  of  the  male  somewhat  longer  and  more  slender  than  the  mature  female, 
browner;  legs  longer,  much  more  active;  the  short,  brown,  imperfect  wings 
diverging  obliquely  down  the  sides ;  antennae  us  in  the  mature  female. 

Oall. — The  vitifoltse  gall  always  opens  on  the  upper  side  of  the  leaf,  while  the 
gall  of  Daclylosphxra  globoeum,  on  the  leaf  of  the  Pig-Nut  Hickory,  (Carya 
glabra)^  always  opens  on  the  lower  side,  and  both  are  alike  in  being  free  from 
any  of  the  sugary  dust,  so  common  among  the  gall-producing  ApkicUe.  It  is 
subglobular,  quite  rough  on  the  outside,  and  of  variable  size,  according  to  the 
age,  &c.,  well  developed  galls  attaining  the  size  of  a  pea.  They  are  often  very 
numerous,  almost  covering  the  leaf,  and  in  many  cases  the  leaf  is  destroyed  be- 
fore the  gall  becomes  fully  developed ;  occasionally  they  are  located  on  the 

thin  cellaUr  tiraae  connecting  the  two  walls  of  the  wing-bag.  Thew  are  facts  that  I  believe 
worth  recording;  others  may  reci^ive  tbem  for  what  they  are  worth  in  cla8.»ification.  I  ciiu  if*' 
here  nomewhat  satisfactorily  the  Mue  plan  of  neiiration,  in  an  embryonic  state,  a«  given  for  the 
genus  Dadylotphxra^  and  1  will  not  be  purprised  if  epeciniens  yet  be  foiinu  in  a  better  stateof  de- 
velopment. The  wing  neuratiou  of  Daciylotjik&ra  is  hynonymous  with  that  of  I'hyWtxerOj  (Priic. 
Knt.  tiociety,  toL  L,  p.  297,  fig.  8,)  it  is  therefore  upon  the  other  characters  that  I  Iband  this  genu*. 
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leafstalks,  tendrils  and  rine  itself;  these  latter  some  authors  are  inclined  to 
refer  to  a  distinct  species,  but  as  they  are  associated  with  those  on  the  leaf,  and  as 
there  is  no  observable  anatomical  difference  between  the  egg,  larva  and  female 
of  these  and  those  on  the  leaf  (as  I  have  shown  elsewhere),  it  is  quite  incon- 
sistent to  believe  that  there  is  a  specific  difference.  The  young  larva  leaves 
the  gall,  usually,  soon  after  being  hatched  and  resorts  to  the  tender  leaf  as  it 
is  expanding  from  the  bud,  fixes  its  location,  where  it  feeds  by  puncturing  the 
1  eaf  and  sucking  the  juices ;  this  irritation  causes  an  abnormid  development  of 
the  leaf  and  thus  produces  a  cup  or  bottle-like  excrescence  or  gall  in  which 
the  insect  now  developes  to  a  mother  and  where  she  resides,  laying  eggs,  during 
the  remainder  of  her  life ;  from  50  up  to  even  6000  eggs  may  be  found  with  her 
at  once,  and  one  female  may  be  the  progenitor  of  many  millions  in  .one  season, 
even  10,000,000,000,000,000,  as  I  have  shown  in  the  Practical  Entomologut,  vol. 
2,  page  17.  Sometimes  a  few  of  the  female  larvie,  from  some  cause,  appear  to 
remain  in  the  gall  until  maturity  ;*  at  other  times  the  galls  are  so  closely  located 
that  two  or  three  are  blended  into  one  irregular  gall,  with  as  many  primary  pa- 
rents. This  disposition  to,  in  a  measure,  form  colonies,  while  the  coccus  spirit 
of  emigration  also  prevails,  is  another  evidence  that  this  insect  forms  the  con- 
necting link  between  the  Aphida  and  Coceitlm,  Much  might  be  said  regarding 
these  galls,  their  enemies,  &c.,  but  they  have  been  in  a  measure  recorded  in 
various  publications. 

HOW   TO   COXDUCT   EXAMINATIONS. 

The  antennae  of  these  insects  can  easily  be  examined  with  a  common  botan- 
ical microscope,  as  I  have  often  done ;  for  this  purpose  the  young  larva  is  as 
good  or  perhaps  better  than  an  old  female,  but  it  travels  so  rapidly  that  it  is 
impossible  to  keep  it  long  enough  in  the  field  of  a  good  microscope  to  make  a 
satisfactory  examination  of  the  feet — ^the  all-important  organs  in  family  classi- 
fication here ;  and  if  on  the  back  the  incessant  motion  of  the  leg^,  sweeping 
through  the  field  of  vision  so  rapidly,  gives  a  very  poor  and  unsatisfactory 
view.  But  for  a  thorough^  examination  I  must  insist  on  putting  the  living 
insect  under  a  good  microscope,  and  although  the  pregnant  female  is  a  clutesy, 
globular  looking  mass,  with  the  legs  apparently  so  close  on  the  body  as  to  be 
nearly  out  of  view,  yet  I  find  it  the  best  state  for  examination,  and  it  will  lie 
on  its  belly,  side  or  back,  as  we  may  place  it,  long  enough  to  examine  it  care- 
fully, especially  when  pretty  cool ;  if  we  place  it  on  the  side  or  back  we  can 
get  a  very  good  view  of  the  feet,  and  we  can  see  to  good  advantage  the  digituli, 
curved  from  above  downward,  and  also  the  movement  control  that  the  insect 
has  over  them,  diverging,  approximating,  elevating  and  depressing  them ;  under 
a  poor  glass  these  will  be  mistaken  for  long  slender  claws,  but  the  true  claws 
will  be  seen  just  beneath  them,  and  when  on  the  back  or  side  with  the  leg  pro- 
jecting out  leisurely  from  the  body  or  sweeping  through  the  field  of  vision,  1 
have  watched  them  for  many  hours  without  being  able  to  solve  the  problem  of 
one  or  two  claws,  so  close  does  the  insect  keep  them  when  they  are  curved  in 
under  the  foot,  as  they  always  are  when  in  these  positions.  But  place  it  on  its 
belly  on  the  smooth  glass  plate,  and  it  vainly  struggles  without  being  able  to 
move  from  the  spot ;  it  thrusts  out  its  legs,  and,  as  might  be  supposed,  natur- 
ally enough  spreads  every  organ  of  the  feet,  over  which  it  has  muscular 
control,  to  aid  locomotion ;  looking  from  above  downward  we  see  the  long 
hair-like  digituli,  with  their  globular  ends,  sweeping  over  the  glass  plate  ;  the 
globe  not  becoming  distorted  or  brushed  off,  we  are  convinced  that  it  is  not  a 

•  I  would  bare  raise  th«  ioquiry,  lnm«maob  m  winged  idaIm  are  eo  very  rare,  may  not  eoiiM  of 
thete  supposed  females  be  apterous  males,  especially  In  those  perlbetly  round  galls,  apparently 
made  by  one  mother,  wherein  we  often  find  soTeral  apterous  female  like  imago,  usually  soBto- 
wbat  smaller  than  the  one  original  parent  of  the  coiony  f  Otherwise,  how  can  we  aoooont  for 
the  fertilization  of  the  eggs  that  are  to  pass  the  winter  f  Winded  males  certainly,  on  account  of 
their  extreme  rarity,  do  bot  fortlllxe  many ;  yet  firom  appearances,  their  numerous  enemies,  their 
great  liability  to  destruction  from  every  cause,  and  with  all  their  great  abundance^  many  oer> 
tainW  must  become  fertlUasd  from  some  source.    Thit  is  a  point  yet  open  for  iuTMtigation. 
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liquid  exudation,  bat  a  true  solid  member  of  the  body ;  its  hair-like  pedicel 
maj  be  seen  occasionally  to  bend,  thus  proving  its  pliability  ;  the  pedicels,  as 
well  as  the  globes,  are  translucent,  and  without  doubt  are  composed  of  the 
same  leathery  structure  as  other  parts  of  the  skeleton,  and  in  the  cast  skin  they 
appear  as  perfect  as  in  the  living  animal ;  these  are  remarkable  appendages,  en- 
tirely unlike  anything  which  we  ordinarily  see  in  the  anatomy  of  insects. 
Bnrmeister,  in  his  admirable  Manual  of  Entomology^  so  far  as  I  at  present  have 
it  in  remembrance  from  thorough  study  some  years  ago,  fails  to  observe  any- 
thing of  the  kind,  and  I  can  only  conjecture  that  their  use  is  to  enable  this 
small  insect  to  climb  with  safety  over  the  down  of  the  tender  grape  leaf, 
with  which  it  is  abundantly  supplied,  when  the  down  and  hairs  are  so  long  as 
to  prevent  the  ungues  from  reaching  the  bark.  This  instrument  is  admirably 
adapted  to  lock  firmly  between  the  projecting  hair  and  down  of  plants,  and 
convey  the  insect  through  this  forest  of  down  with  safety.  The  globe  on  the 
end  may  also  possibly  be  a  gland,  secreting  a  viscid  substance,  but  of  this  I 
have  no  ocular  demonstration.  On  either  side  of  these  digituli  we  see  a  di- 
verging spine  nearly  equalling  them  in  length,  and  between  them  we  see  a  short 
stub  or  spine-like  body,  less  than  half  their  length.  I  have  not  minutely  ex- 
amined diis,  having  only  seen  it  in  the  field  from  above ;  it  may  probably  be 
the  spurious  claw — -pteudonyehia  of  Burmeister,  or  undeveloped  digituli.  Be- 
neath these  the  claws,  one  on  each  side,  can  be  plainly  seen  widely  spreading 
on  the  smooth  glass  as  the  insect  vainly  struggles  to  move  forward ;  these 
claws  are  much  curved,  short,  and  comparatively  thick  and  strong,  appearing 
light  horn-colored  under  a  good  achromatic  microscope. 

With  such  an  armor  as  this  we  cannot  help  viewing  with  admiration  the 
wonderful  adaptability  of  nature  to  the  wants  of  so  frail  a  creature  ;  by  the 
means  of  the  four-fingered  and  two-clawed  hand,  as  it  were,  alone,  it  can  travel 
with  as  much  safety  from  the  parent  gall,  far  below  on  the  vine,  up  over  the 
forests  of  down  that  it  may  encounter  on  the  plant  in  its  progress  to  the  tender 
bud,  as  the  monkey  travels  over  the  tops  of  the  trees  in  the  dense  jungles  of 
tropical  climes  ;  without  these,  amidst  the  atmospheric  storms,  it  must  fail  to 
reach  the  tender  bud,  where  alone  it  is  able  to  construct  a  new  gall  and  repeat 
the  work  of  its  parent  and  fulfil  the  unworthy  object  of  its  being. 

While  the  insect  is  on  its  back,  to  examine  the  tarsi,  promuscis,  &c.,  you 
will  not  fail  to  observe  the  manual  dexterity  displayed  as  it  seizes  hold  of  the 
promuscis  and  setae,  with  this  hand-like  organ,  and  pulls  them  away  to  one 
side  as  it  struggles  and  kicks  in  the  vain  effort  to  right  its  position.  Perfectly 
at  home  in  the  snug  tenement — its  gall — it  is  almost  as  unhappy  on  the  hard 
smooth  glass-plate  of  a  microscope  as  a  fish  is  on  dry  land,  unwillingly  a  mar- 
tyr to  science. 

To  examine  the  nature  of  the  articulations  you  will  prefer  a  larva ;  they  are 
very  imperfect,  appearing  externally  like  a  mere  thinning  of  the  leathery  struc- 
ture of  its  limbs,  with  no  well-defined  line  of  union  between  the  tibia  and 
tarsus ;  this  dermal  membrane  about  the  joint  wrinkles  as  it  bends  the  organ 
in  locomotion  ;  the  lower  end  of  the  tibia  projects  into  a  prominent  heel  on 
which  it  treads  heavily. 

I  believe  that  the  females  are  never  winged  in  any  season  of  the  year,  if  they 
are  in  the  spring  they  are  not  much  used.  I  see  here  grapes,  not  more  than  one 
hundred  yards  from  the  vines,  so  completely  covered  with  them,  entirely  free, 
and  have  thus  remained  during  three  summers,  while  another  cluster  of  grapes 
taken  in  the  early  spring  from  among  the  affected  ones  and  planted  at  some  dis- 
tance in  another  direction,  are  in  like  manner  affected.  This  fact,  in  a  measure, 
is  confirmatory  of  my  former  conjecture,  that  these  insects  probably  survive  the 
winter  in  galls  on  the  tendrils  and  vine  stalk,  or  it  may  be  occasionally  that 
the  egg,  falling  into  small  crevices  in  the  old  bark,  thus  passes  through  the 
winter.  If  there  is  any  freezing  of  these  eggs,  the  burying  of  the  vine  in  the 
earth  and  snow  affords  them  protection.  Now,  as  the  leaves  are  falling,  many 
of  the  galls  are  full  of  eggs  and  very  few  of  them  are  hatching,  and  with  the 
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increasing  coldness  of  autumn  it  will  cease  altogether ;  soon  after  falling  the 
leaf  dries  and  consequently  the  gall  shrinks  and  gapes  opeit;  thus  many  of  the 
eggs  can  fall  out  on  the  ground  around  the  roots,  and  in  this  way  chiefly  do 
they  survive  the  winter.  In  transplanting  they  are  conveyed  with  the  earth 
around  the  roots.  In  the  early  warm  summer  weather  these  eggs  hatch  anjl 
the  young  louse,  instinctively,  resorts  to  the  vine  and  ascends  to  the  leaf  in 
quest  of  food.  Thus  they  are  perpetually  preserved  about  the  once  affected  vine 
and  removed  from  place  to  place  in  transplanting. 

Their  natural  enemies  may  hold  them  in  check,  but  will  never  subdue  them. 
When  they  become  too  numerous  to  obtain  a  sufficient  supply  of  their  insect- 
food  readily  everywhere  they  die  of  starvation,*  while  some  of  these  lice  are  still 
living  in  security  enough  to  continue  the  species.  Their  enemies  are  numerous, 
and  I  never  go  forth  to  investigate,  even  now  at  the  end  of  long  years  of  study, 
without  discovering  something  new  and  interesting.  Their  natural  history  is 
inexhaustible ;  insignificant  as  it  may  seem  to  be,  it  is  an  object  of  the  deepest 
interest  when  we  come  to  the  examination  with  our  eyes  open  to  the  truths 
that  develop  around  us  and  force  themselves  upon  our  consideration. 

The  winged  males  are  very  rare,  among  the  rarest  of  the  rare,  as  I  have  found 
by  experience,  at  least  in  this  region.  I  have  opened  more  than  ten  thousand 
galls  and  never  saw  but  four  winged  imagos ;  one  I  found  late  in  September  of 
last  year,  and  three  during  the  present  autumu  ;  two  were  somewhat  imperfect 
but  useful  material  for  examination  ;  two  I  took  from  one  gall  a  few  days  ago, 
one  of  them  was  entirely  perfect,  it  was  an  admirable  specimen  for  examina- 
tion ;  it  enabled  me  to  get  the  precise  position  of  the  wings  in  repose.  They 
are  very  liable  to  be  crushed  or  injured  in  opening  the  galls,  because  it  is  ne- 
cessary to  open  them  rapidly  to  make  any  progress,  and  a  very  little  water 
entering  a  gall  causes  the  wings  to  adhere,  frail  membranes  as  they  arc,  and 
greatly  damages  them.  I  also  found  three  male  pupae  and  a  parent  female  and 
eggs  in  a  gall.  I  failed  to  raise  either  of  these  pupae  ;  they  soon  perished  after 
the  gall  was  removed  from  the  vine,  refusing  to  leave  the  old  drying  gall  for 
fresh  ones  placed  beside  them. 

Having  thus  found  four  male  imagos  and  seen  the  pupa,  there  appears  to  be 
no  further  good  reason  why  I  should  longer  delay  the  publication  of  my  sup- 
posed new  genus  and  family  and  my  observations,  except  that  I  wish  to  forward 
a  supply  of  them  to  learned  societies,  but  as  they  are  so  exceedingly  rare  it 
appears  like  hoping  against  hope. 

As  this  is  a  very  common  insect  it  needs  a  common  name,  and  I  think  no 
better  could  be  given  it  than  that  suggested  in  the  Prairie  Farmer,  (Aug.  4, 
1866,)— "Gfr<7/?«  leaf  louse." 

Mount  Carroll,  Ills.,  Oct.  8,  1866. 

Note. — My  description  and  the  details  of  my  observations  of  these  insects 
may  appear  quite  prolix,  but  on  account  of  the  various  erroneous  opinions  held 
by  popular  authors  regarding  them,  I  have  been  induced  to  give  a  pretty 
minute  description  of  the  insects  in  their  different  states,  and  the  method  of 
conducting  my  observations,  so  that  others  may  the  more  readily  verify  them, 
from  even  larva  and  females,  my  only  object  being  the  development  of  truth. 

Dr.  Fitch  locates  them  in  the  Aphis  family,  while  Mr.  Walsh  classes  them 
among  the  Coecidx ;  they  appear  nearer  the  former  than  the  latter.  But  the 
*'  grape  leaf  louse "  certainly  bears  no  generic  resemblance  to  Pemphigus  as 
Fitch  declares,  doubtless,  without  observation,  which  is  hardly  excusable  in 
even  the  most  popular  writers. 

For  what  reason,  if  any,  Mr.  Walsh  could  have  announced,  in  the  Practical 
Entomologist,  vol.  i.,  p.  Ill  and  112,  that  the  Vitifolise  gall  "is  the  work  of  an 
insect,  not  of  a  plant-louse,  however,  as  Dr.  Fitch  supposed,  but  as  I  have  re- 
cently ascertained,  of  a  true  bark-louse  belonging  to  the  Coccus  family  ;"  and 
in  further  allusion  to  Am  three  gall-making  bark-lice  unqualifiedly  assures  us  that 
<<  any  entomologist  by  examining  either  the  viti/olise  (insect)  of  Fitch,  which  I 
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find  on  the  wild  VitU  eordifoUa  and  on  the  tame  Clinton  grape-vine,  or  the 
gall  canfsevefUB  of  Fitch,  which  I  find  exclusively  on  the  leaves  of  the  Shellbark 
Hickory  {Carya  alba)j  and  the  third — an  undescribed  gall,  the  size  of  a  cabbage 
seed,  on  the  leaves  of  the  Pig-nut  Hickory  (Carya glabra)  may  easily  satisfy 
himself  that  the  mother-louse  inhabiting  them  does  not  belong  to  the  Aphis 
but  to  the  Coccus  Family,"  &c.,  Ac,  without  telling  us  how  to  become  satisfied  that 
apUanly  TYto-clawed  tarsus  belongs  to  the  Coccus  family^  is  quite  incomprehensi- 
ble, and  certainly  utterly  at  variance  with  their  true  anatomical  characters.  My 
paper  discusses  two  of  these  supposed  bark-lice^  and  I  believe  that  the  third  is  of 
the  same  character.  Dr.  Fitch's  "  rashness "  is  here  fairly  paralleled  by  the 
accnser  himself,  in  the  same  paper,  by  *'  fixing  the  family  to  which  a  particular 
larva  belongs,"  as  I  have  abundanUy  demonstrated.  H.  S. 


Feb.  bth, 
Mb.  Vaux,  Vice-President,  in  the  Chair. 
Twenty  seven  members  present. 


Feb,  \2th. 

The  President,  Dr.  Hats,  in  the  Chair. 

Thirty  members  present. 

The  death  of  R.  Kennicott,  member,  was  announced. 


Feb,  19/A. 
The  President,  Dr.  Eays^  in  the  Chair. 

Forty-fonr  members  present. 

The  following  papers  were  presented  for  publication  : 

'^  A  list  of  introduced  plants,  growing  in  waste  ground  below  the 
Philadelphia  Navy  Yard,  &c."     By  Aubrey  H.  Smith. 

*'  On  the  Habits  of  the  Cutting  Ant  of  Texas."     By  G.  Lincocum. 

The  following  deaths  were  announced  : 

William  Norris^  a  member^  on  the  5th  of  January  ;  Brackenridge 
Clemens,  M.  D.,  of  Easton,  Pa.,  a  correspondent ;  Prof.  Alexander 
Dallas  Bache,  a  member,  at  Newport,  11.  I.,  on  the  17th  inst. 

Dr.  H.  Allen  directed  the  attention  of  the  members  to  some  features  of  interest 
in  the  conformation  of  the  mammalian  skull,  based  upon  examinations  of 
specimens  in  the  Academy's  collection. 

Having  noticed  in  the  skull  of  a  Kronian  negro,  in  the  Wistar  and  Hor- 
ner Museum  of  the  University  of  Pennsylvania,  the  absence  of  union  between 
the  greater  wing  of  the  sphenoid  bone  (alisphenoid)  and  anterior  inferior 
angle  of  the  porietal  bone,  and  in  its  stead  a  union  at  that  point  between  the 
temporal  and  frontal  bones,  he  was  desirous  of  ascertaining  to  what  extent 
the  variation  would  be  found  present  in  a  series  of  crania.  With  this  object 
examinations  of  the  human  skulls,  eleven  hundred  in  number,  were  made, 
when  the  variety  was  found  present  in  twenty  three.  With  these  it  was 
thought  to  be  the  result  of  deficient  developement  of  the  great  wing  of  the 
sphenoid  bone,  an  interspace  being  left  which  was  occupied  by  a  process  of 
the  temporal  sent  forwards  and  upwards  to  articulate  with  the  frontal  bune. 
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This  was  rendered  probable  from  the  occasional  occurrence  of  Wormian 
bones  near  the  site  of  union.  In  five  specimens  out  of  the  twenty -three 
Wormian  bones  were  found  placed  between  the  squamo-parietal  and  squamo- 
frontal  sutures,  but  more  often  in  the  former  locality,  when  they  were  often 
associated  with  similar  bones  situated  at  the  temporo-occipital  region.  The 
extent  of  the  suture  was  subject  to  much  variation ;  in  some  specimens  it  was 
an  inch  long  and  well  marked,  in  others  it  was  reduced  to  a  mere  point.  In 
three  specimens  it  was  found  on  one  side,  the  spheno-parietal  being  present 
on  the  other.  In  yet  another  the  temporo-frontal  was  seen  on  one  side  and 
the  spheno-parietal  with  Wormian  bones  on  the  other. 

The  whole  number  of  specimens  was  distributed  among  the  varieties  of  men 
as  follows : 

Anp:lo-Saxon,  Pelasgic,  Swede,  Chinese,  Hindu,  Bengalese,  Mandan,  Semi- 
nole Indian,  Blackfoot  Indian,  Iroquois,  and  Esquimaux,  each  one.  The  re- 
maining twelve  were  negro. 

This  observation  lead  to  the  examination  of  the  skulls  of  the  mammalia, 
the  result  being  as  follows  : 

Spheno-parietal  suture.  Temporo-frontal  suture, 

Simla  morio,  Troglodytes  niger, 

Simla  satyrus,  ex,  Hylobates, 

Semnopithecus,  Cercopithecus,  ex, 

Catarbhihi,  Platttrrhini, 

Lemurida,  Bison, 

Marsdpialia,  Bos« 

Carnivora,  Tragus, 

Gktaoba,  Tapirns, 

SiRBNiA,  Rhinoceros, 

RCMINANTIA,    ex.  SuS, 

Ohoeropsis,  Equus, 

Hyrax,  Rodbntia, 

Dicotyles.  Edbntata, 

Troglodytes  gorilla,  Hypsiprymnus. 

In  the  anthropoid  apes  it  was  found  that  the  temporo-frontal  suture  was 
constant  in  the  skull  of  all  the  species  excepting  S.  morio  and  one  specimen 
of  iS^.  eaiyrue.  Prof.  Owen*  mentions  the  spheno- parietal  articulation  in  S. 
eatyrue,  and  considers  it  a  distinctive  character  of  6iraia  ;  but  in  the  skull  of 
a  young  individual  examined,  the  suture  was  indubitably  temporo  frontal. 
Out  of  seventeen  specimens  of  Cercopithecus  in  the  collection  seven  had  the 
spheno-parietal  articulation.  In  two  of  these  it  was  spheno-parietal  on  one 
side,  temporo-frontal  on  the  other. 

In  the  Ruminantia  the  alisphenoid  was  very  slightly  dereloped,  the  union 
being  effected  by  the  external  angular  process  of  the  parietal  growing  down- 
wards in  a  long  falciform  extension.  This  was  seen  to  be  a  conspicuous 
feature  in  the  skulls  of  this  order.  The  variation  noticed  in  Bison,  Bos  and 
Tragus,  had  its  origin  in  the  first  two  genera  in  the  unusual  development  of 
the  frontal  bone  backwards  and  outwards,  reaching  the  temporal  bone  by 
cutting  off,  as  it  were,  the  descending  process  of  the  parietal.  In  the  last, 
one  specimen  only  was  examined ;  the  spheno-parietal  union  was  complete 
on  one  side,  while  the  temporo-frontal  was  but  faintly  determined  on  the 
other.  It  was  thought  probable  that  the  skulls  of  young  individuals  of  th*-se 
genera  would  show  upon  examination  the  same  plan  of  construction  in  this 
particular  as  others  of  the  order. 

The  suture  was  seen  to  be  invariable  in  Carnivora,  Cetacea,  Sirenia,  Eden- 
tata and  Rodentia;  but  inconstant  among  the  members  of  Marsupialia 
and  the  Cuvierian  order  Pachydermata.  Among  the  marked  contrasts  here 
observed  were  those  between  Sus  and  Dicotyles,  Hyrax  and  Rhinoceros. 

•  TrMifl.  Kool.  8oe.,  voL  L,  I8S6, 168. 
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From  the  earlj  obliteration  of  all  cranial  gatures  in  Cheiroptera  and  Insec- 
tivora — many  yoang  individuals  of  the  former  order  were  examined — nothing 
definite  was  ascertained  concerning  them.  It  is  reasonable  to  suppose  that 
thej  resemble  the  Carnivora. 

Dr.  Allen  further  spoke  of  a  distinguishing  feature  between  the  skulls  of 
the  new  and  old  world  monkeys.  In  the  former  there  is  no  bony  external 
meatus;  in  the  latter  there  is  a  well  defined  osseous  tube  as  in  man.  He  also 
inyited  attention  to  an  interesting  feature  in  the  skull  of  a  young  Ohimpan- 
xee,  in  which  it  was  found  that  the  lachyrmal  and  ethmoid  bones  were  sepa- 
rated from  one  another  by  an  ascending  process  of  the  orbital  plate  of  the 
superior  maxilla,  which  articulated  with  the  internal  angular  process  of  the 
frontal  bone.  The  peculiarity  had  not  been  seen  in  any  ape,  though  a  human 
•kail  in  the  collection  (Esquimaux)  exhibited  it. 

It  was  thought  that  the  subject  of  sutures  was  of  interest  from  an  anatom- 
ical stand-point  and  might,  after  more  extended  comparison,  prove  of  value 
in  classification. 

A  letter  was  read  from  Dr.  Charles  M.  Wetherill  as  follows  : 

Bethlehem^  Pa.,  Feb.  I6M,  1867. 
Wh.  S.  Yaux,  Esq.  : 

Dear  Sir, — Will  you  do  me  the  favor  to  communicate  to  the  Academy  the 
following  results,  which  I  have  reached  in  an  investigation  (not  yet  completed) 
upon  the  Itacolumite. 

The  io-called  flexible  character  of  this  sandstone  is  universally  attributed  to 
the  mica  which  it  contains.  I  have  succeeded,  beyond  a  doubt,  in  establish- 
ing the  fact  that  the  said  motion  is  due  to  innumerable  ball  and  socket  joints. 
This  wonderful  molecular  grouping  warrants,  I  think,  the  suggestion  of  '*  arti- 
culitet ''  as  a  generic  name  for  this  class  of  sandstones.  I  succeeded  in  first 
observing  the  play  of  these  joints  upon  their  sections  under  the  microscope, 
taken  in  three  planes  relative  to  the  plane  of  stratification.  It  is,  however, 
unnecessary  to  incur  the  labor  of  preparing  such  sections ;  the  motion  may  be 
perceived  with  any  fragment  by  examination  with  the  microscope,  moving  the 
loose  particles  in  the  joints  with  the  needle  point,  or  removing  the  said  parti- 
cles, thus  dissecting  the  specimens. 

The  joints  are  not  similar  to  those  observed  in  columns  of  basalt.  The 
fhigments  of  quarts  are  very  small  and  very  sharp ;  twenty,  thirty  or  more  of 
these  sand  particles  are  cemented  to  each  other  to  form  irregular  compound 
molecules.  The  protuberances  of  these  are  engaged  in  the  cavities  of  neigh- 
boring groups,  and  so  irregular  and  abundant  is  the  jointing,  that  a  slight 
motion  is  permitted  in  any  direction. 

A  long  thin  rod  of  the  sandstone  may  be  twisted,  elongated,  compressed 
longitodinally,  or  bent  nearly  equally  in  any  direction.  When  suspended  by 
its  extremities,  the  rod  takes  the  form  of  a  curve  which  very  nearly  approachi^s 
a  true  catenary.  My  friend  and  colleague,  Prof.  E.  W.  Morgan,  of  the  Lehigh 
University,  is,  at  my  request,  studying  the  exact  nature  of  the  curve  thus  formed. 

The  specimens  examined  are  from  two  localities ;  from  Mines  Geraes  in  Bra- 
sil,  a  specimen  in  the  collection  of  the  Smithsonian  Institution  ;  and  another 
from  Stokes  9o.,  N.  G.  An  analjsis  of  the  latter  showed  a  large  proportion  of 
silicic  acid,  and  the  cement,  if  it  be  one,  which  unites  the^rains  of  sand,  is  not 
ferraginons,  as  was  shown  by  boiling  a  thin  section,  during  a  considerable 
period,  with  hydrochloric  acid. 

I  would  be  very  much  obliged  to  you  (or  to  any  member  of  the  Academy,) 
if  you  would  furnish  me  with  specimens  of  Itacolumite  from  different  locali- 
ties for  this  investigation. 

I  have  thought  that  the  establishment  of  the  curious  molecular  character  of 
this  mineral  might  lead  to  a  knowledge  of  the  physical  conditions  by  which  it 
was  effected  and  perhaps  throw  light  upon  that  vexed  question,  the  origin  of 
the  diamond.  Very  truly  yours, 

Ghablis  M.  Withirill. 
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Feb,  26rA. 
The  President^  Dr.  Hats,  in  the  Chair. 

Thirty-eight  members  present. 

The  resignation  of  Dr.  H.  C.  Wood  as  Recording  Secretary  was  ac- 
cepted. 

Joseph  Jeanes  tendered  his  resignation  as  Corresponding  Secretary, 
which  was  accepted. 

Resignations  of  membership  were  tendered  hy  James  Starr  and  J. 
Heintzleman,  and  were  accepted. 

A  communication  was  received  announcing  the  organization  of  the 
CoDchological  Section  of  the  Academy,  and  the  election  of  its  officers. 

Dr.  Harrison  Allen  was  elected  Corresponding  Secretary  of  the 
Academy  for  the  remainder  of  the  year,  and  Dr.  S.  B.  Howell,  Record- 
ing Secretary,  for  the  same  period. 

The  following  were  elected  members  : 

Evan  Randolph,  Francis  R.  Cope,  Joseph  Patterson,  Richard  M. 
Marshall,  Benjamin  Marshall,  John  Livezey,  Charles  H.  Borie,  Thomas 
P.  Cope,  Miss  R.  A.  Cope,  Mrs.  E.  H.  Yaux,  Joseph  S.  Levering,  Jr., 
Samuel  P.  Carpenter,  Richard  R.  Robb,  \Villiam  Hacker,  Stephen 
Colwell,  Miss  Ann  Haines,  Miss  Jane  R.  Haines,  F.  L.  Bodine,  Horace 
M.  Bellows,  M.  D.,  John  0.  Stetler,  M.  D.,  William  Procter,  Jr.,  and 
Anthony  Heger,  M.  D.,  U.  S.  A. 

The  election  for  Standing  Committees,  deferred  from  the  last  busi- 
ness meeting,  was  held  with  the  Ibllowing  result : 

ETHNOLOGY.  BOTANY. 

J.  AiTKEN  Meiqs,  Elias  Duband, 

S.  S.  Haldeman,  Aubret  H.  Smith, 

F.  V.  Hayden.  H.  C.  Wood,  Jb. 

COMP.  ANAT.  AND  GEN.  ZOOLOGY.        MINERALOGY. 

Joseph  Leidy,  William  S.  Vaux, 

Harrison  Allen,  S.  R.  Roberts, 

S.  B.  Howell.  Albebt  Leeds. 

MAMMALOGY.  GEOLOGY. 

J.  H.  Slack,  Isaao  Lea, 

E.  D.  Cope,  F.  V.  Hayden, 

Habrison  Allen.  T.  A.  Conrad. 

ORNITHOLOGY.  PALAEONTOLOGY. 

John  Cassin,  T.  A.  Conrad, 

Spencer  F.  Baird,  Joseph  Leidy, 

B.  A.  HooPES.  F.  V.  Hayden. 

HERPETOLOGY  AND  ICHTHYOLOG Y.  PHYSICS. 

Edward  D.  Cope,  Robebt  Bbidges, 

S.  Weib  Mitchell,  Robebt  E.  Rooebs, 

Chables  Shaeeveb.  Jacob  Ennis. 
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CONCHOLOGY.  LIBRARY, 

Oeoroe  W.  Tryon,  Jr.,  Joseph  Leidy, 

K.  R.  Beadle,  John  Cassin, 

C.  F.  Parker.  Robert  Bridges. 

ENTOMOLOGY  AND  CRUSTACEA.  PROCEEDINGS. 

JoBN  L.  Le  Conte,  Joseph  Leidy, 

J.  II.  B.  Bland,  William  S.  Vaux, 

Tryon  Reakirt.  John  Gassin, 

Robert  Bridges, 
George  W.  Tryon,  Jr. 

Oo  favorable  report  of  the  respective  committees,  the  following  were 
ordered  to  be  published  : 

On  Colonies  of  FLAHT8  observed  near  Philadelphia. 
BY  AUBREY   H.   SMITH. 

During  the  jears  1864,  1865  and  1866,  a  large  number  of  introduced  plants, 
chiefly  southern,  were  found  growing  on  the  waste  grounds  below  the  Phila- 
delphia Navy  Yard,  and  at  Kaighn's  Point  and  Pctty's  Island,  on  the  opposite 
shore  of  the  Delaware. 

It  has  been  thought  by  those  who  were  engaged  in  the  work  of  collection, 
that  some  account  of  these  localities  and  a  list  of  the  plants  themselves  should 
be  placed  at  the  command  of  students  investigating  the  subject  of  the  introduc- 
tion and  naturalization  of  plants.  To  meet  this  view  I  have  prepared  the  fol- 
lowing pages. 

The  city  of  Philadelphia  is  built  on  a  low  gravelly  bluff,  extending  along  the 
right  bank  of  the  Delaware  with  little  interruption  from  Kensington  on  the 
north  to  the  Navy  Yard  on  the  south.  It  is  scarcely  practicable  now  to  define 
accurately  the  limits  of  this  bluff,  but  it  may  be  stated,  in  general  terms,  that 
above  Kensington  and  below  the  Navy  Yard,  it  recedes  from  the  river,  and  its 
place  is  supplied  by  tide  marshes  to  a  greater  or  less  extent.  Northward  these 
marshes  have  been  largely  filled  up  and  built  upon,  but  southward  the  low 
margin  of  the  river  has  been  but  partially  reclaimed. 

Immediately  below  the  Navy  Yard,  the  rim  of  tide  marsh  does  not  exceed  two 
or  three  hundred  yards  in  width.  Further  down  the  river  it  widens  greatly, 
and  has  been  banked  in  for  agricultural  and  grazing  purposes.  Between  the 
Navy  Yard  and  the  banked  meadows,  the  tide  flats  have  awaited  the  slow  de- 
mands of  commerce  for  their  utilization. 

The  first  step  to  the  reclamation  of  the  flats  is  the  extension  of  the  lines  of  the 
eastern  streets  to  the  line  of  low  tide,  and  the  building  of  bulk-heads  of  logs  at 
their  extremities  below  low  water  mark.  The  streets  thus  extended  are  filled  up 
with  waste  earth  from  cellars  and  similar  excavations,  and  thus  causeways  are 
made  out  to  the  bulk-heads.  Next,  the  bulk-heads  themselves  are  extended 
right  and  left  to  meet  similar  works  from  the  ends  of  other  streets.  The  wharf 
line  thus  built  is  then  conveniently  secured  by  the  deposit  behind  it  of  sand 
and  grravel  ballast  from  coasting  vessels,  as  well  as  of  earth  brought  specially 
for  the  purpose.  Behind  it,  there  will,  of  course,  exist  a  pond  or  lagoon,  to  be 
filled  up  from  time  to  time,  from  the  river  or  frona  the  land,  as  materials  may 
offer  themselves  on  either  side  of  it. 

From  Dickerson  Street  northward  to  the  Navy  Yard,  the  flats  have  been  en- 
tirely reclaimed,  and  coal  wharves  and  ship  yards  occupy  their  place.  South- 
ward of  this  street,  at  the  distance  of  six  or  seven  hundred  feet,  an  earthen  em- 
bankment extends  Morris  Street  to  the  line  of  low  water,  and  a  bulk-head 
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carried  to  the  left  connects  this  cansewaj  with  the  reclaimed  land  at  Dicker* 
8on  Street.  A  pond,  not  now  of  more  than  three  acres  in  extent,  lies  behind 
the  bulk-head,  and  communicates  with  the  river  by  a  covered  sluice,  through 
which  the  tide  ebbs  and  flows.  Between  the  pond  and  the  river  are  some  two 
acres  of  ground  made  by  the  deposit  there,  through  many  years,  of  sand  and 
gravel  ballast  from  the  coasters,  and  of  mud  from  the  cleansing  of  the  docks 
of  the  city.  On  the  west  and  north  the  pond  is  rapidly  diminishing  in  size,  at 
waste  materials  from  the  city  are  cast  into  it,  and  in  a  few  years  it  will  no 
doubt  wholly  disappear.  The  marshes  formerly  existing  above  Dickerson 
Street  have  been  reclaimed  by  the  same  process,  and  those  below  Morris  Street 
will  in  time  be  dealt  with  in  a  similar  manner.  Upon  the  reclaimed  land  be- 
hind the  bulk-head  between  Dickerson  and  Morris  Streets  have  been  found  the 
greater  part  of  the  plants  enumerated  in  this  list.  This  locality,  which  for 
convenience  we  have  called  the  Ballast  Ground,  did  not  exist  fifteen  years  ago, 
for  the  bulk-head  which  protects  it  from  the  river  has  itself  been  bnilt  within 
that  period.  Some  of  the  plants  may,  however,  have  existed  in  similar  places 
along  the  river  for  a  long  time.  Muhlenberg,  in  his  catalogue  published  in 
1813,  mentions  Senebiera  didyma  and  Cynodon  DactyUm  as  plants  of  Pennsylvania, 
though  since  his  day  they  have  only  been  found,  so  far  as  I  have  learned,  at 
or  near  this  place.  SaUola  Kali  is  not  rare  in  the  waste  grounds  about  Phil*- 
delphia,  and  AtripUz  hattatay  its  maritime  congener,  is  abundant  in  every  neg- 
lected out-lot.  Pluehea  eamphorata  and  After  Imifoliut  are  firmly  established  in 
a  pool,  at  the  foot  of  Tasker  Street,  not  connected  with  the  pond  behind  the 
Ballast  Ground  and  probably  of  much  older  date  and  different  origin,  whilst 
Artemisia  biennit  is  abundant  in  by-places  for  half  a  mile  aboat. 

The  unenclosed  grounds  below  the  Navy  Yard  are  in  some  respects  very 
favorably  situated  for  the  growth  of  southern  plants.  The  trend  of  the  river 
shore  being  south  by  west,  the  whole  width  of  the  city  spreads  between  them 
and  the  quarters  from  which  the  colder  winds  blow.  Those  of  the  north  and 
north-west  must  pass  before  reaching  the  Navy  Yard  for  four  or  five  miles  over 
houses  and  factories,  the  innnmerabie  fires  of  which  will  at  all  times  temper 
their  rigor,  whilst  the  easterly,  southerly  and  south-westerly  winds  are  made 
yet  milder  by  the  wide  expanse  of  water  over  which  they  come.  The  ground 
too  being  at  the  level  of  tide  offers  the  most  favorable  conditions,  so  far  as 
elevation  is  concerned. 

I  regret  that  it  has  not  been  in  my  power  to  obtain  thermometrical  observa- 
tions from  which  a  comparison  might  be  made  of  the  average  temperatures,  at 
different  seasons,  of  several  points  in  a  line  running  north-westwardly  from  the 
Navy  Yard  to  Girard  College.  From  these  we  could  learn  whether  or  not  the 
causes  I  have  indicated  are  able  to  produce  sensible  effects  on  the  vegeta- 
tion at  the  margin  of  the  river.  Those  at  Girard  College  are  all  that  are  needed 
for  that  station,  but,  there  being  no  intermediate  ones,  they  are  of  no  avail  for 
the  present  purpose. 

Nearly  opposite  the  Ballast  Ground,  on  the  New  Jersey  side  of  the  river  at 
Kaighn's  Point,  is  a  large  enclosed  ship  and  timber  yard,  which  presents  con- 
ditions somewhat  similar  to  those  of  the  locality  just  described.  A  portion  of 
the  low  ground  at  this  place  has  been  filled  in  and  levelled  out  to  the  wharves 
and  bulk-heads,  whilst  another  part  of  it  remains  nearly  in  its  natural  state. 
From  this  enclosure  come  the  most  of  the  plants  attributed  in  this  list  to 
Kaighn's  Point,  though  a  few  of  them  have  been  found  without  its  limits. 

Petty's  Island  is  a  tract  of  reclaimed  alluvion  on  the  New  Jersey  side  of  the 
Delaware,  opposite  the  mouth  of  Cooper's  Creek,  which  has  been,  to  some  ex- 
tent, used  of  late  years  as  a  place  of  deposit  for  ballast,  sand  and  other  waste 
and  rough  material.  It  was  not  known  as  a  botanical  locality  of  interest  until 
visited  during  the  present  year  (1866)  by  Mr.  Isaac  Burk.  Since  his  discovery  of 
it,  however,  it  has  been  constantly  and  carefully  watched  by  him  and  other  bo- 
tanists, and  the  results  of  their  observations  are  to  be  found  herein. 

Both  Kaighn's  Point  and  Petty's  Island  share  the  advantages  for  the  growth 
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and  naturalization  of  the  plants  of  warmer  climates  which  have  been  ascribed 
to  the  Ballast  Ground.  Sheltered  by  the  wide  sweep  of  the  city  crescent  from 
the  colder  winds,  they  lie  at  the  level  of  tide  with  the  broad  expanse  of  the 
riTer,  further  to  temper  the  atmosphere  which  reaches  them. 

I  hare  been  thus  minute  in  the  description  of  these  localities,  in  order  not 
oalj  that  the  circumstances  under  which  these  curious  colonies  of  strangers 
hare  taken  up  their  abode  with  us  may  be  understood,  but,  in  the  anticipation. 
of  their  speedy  destruction  as  the  city  extends  its  limits,  and  of  the  establish- 
ment of  similar  ones  elsewhere  on  its  outskirts,  that  those  who  shall  obs^ve 
mch  future  settlements  may  have  the  means  of  tracing  their  history  and 
derelopment. 

The  Ballast  Ground  locality  was  discovered  by  Messrs.  Diffenbaugh  and 
Parker  in  the  latter  part  of  the  season  of  1864 ;  that  at  Kaighn's  Point  was 
made  known  about  the  same  time  by  the  last  named  gentleman.  Since  then 
the  plants  of  those  places,  and  in  1866  those  of  Petty's  Island,  have  been  care- 
fully watched  and  collected  by  a  number  of  botanists.  Among  these  I  may 
especially  mention  Dr.  Martindale  and  Messrs.  Burk,  Diffenbaugh  and  Parker, 
to  each  of  whom  I  am  imlebted  for  some  of  the  rarest  in  the  list. 

All  the  plants  have  been  submitted  to  Prof.  T.  C.  Porter,  and  the  determina- 
tions in  all  cases  of  difficulty  have  his  full  concurrence.  Dr.  Porter  himself 
shared  the  work  of  collection. 

It  will  be  observed  in  many  instances  that  the  fruit  has  not  matured,  and  in 
some  that  not  even  the  flower  has  appeared.  This  may  not  always  have  been 
dae  to  the  shortness  of  the  season,  but  sometimes  to  the  late  deposit  of  the 
sand  or  gravel  with  which  the  seeds  have  been  brought  from  the  south. 

A  snuJl  number  of  the  plants  of  1864  did  not  re-appear  in  1865,  and  some 
of  those  of  1865  were  not  found  in  1 866.  One  or  two  of  them,  threatened  by 
the  frost  before  flowering  or  fruiting,  were  transplanted,  and  developed  their 
characters  under  glass.  For  this  service  we  are  indebted  to  Mr.  KUvington 
and  Dr.  Leidy. 

Many  plants  were  found  growing  with  those  enumerated  in  the  list,  which 
are  regarded  as  introduced,  but  which  are  not  strictly  confined  to  the  localities 
above  described.  Some  of  these  are  rare  and  of  limited  distribution.  Never- 
theless, bnt  few  of  them  have  been  included  herein,  inasmuch  as  this  list- 
is  intended,  in  the  main,  to  contain  the  names  only  of  those  which  have  not 
hitherto  been  collected  in  the  neighborhood  of  Philadelphia.  At  a  subsequent 
period,  a  supplemental  catalogue  may  be  given  of  such  of  these  as  shall  be 
deemed  of  interest. 

This  list  exhibits,  as  nearly  as  my  information  enables  me  to  give  it,  the 
actual  state  of  the  adventive  flora  of  the  several  localities  in  each  of  the  years 
of  collection ;  but  it  is  proper  to  say  that  the  time  which  has  elapsed  since 
their  discovery  has  been  too  short  to  justify  any  positive  assertion  as  to  the 
completeness  of  the  catalogue,  or  the  appearance  or  disappearance  of  any 
of  the  plants  named  in  it. 

1.  Erysimum  oriental  e,  R.  Br,  (Brcunea  orientalisj  L.)  Three  speci- 
mens collected  at  Kaighn's  Point  in  1866.  Fruit  perfected.  Adv.  from 
Europe,  where  it  is  widely  distributed. 

2.  Sinapis  a  1  b  a,  L.  A  single  plant,  collected  on  the  waste  grounds  north-  - 
west  of  the  Ballast  Ground  by  Mr.  Diffenbaugh,  on  the  17th  June,  1865.. 
Froit  perfected.    Adv.  from  Europe. 

3.  Senebiera  d  i  d  y  m  a,  Pera.  Ballast  Ground  and  Kaighn's  Point,  Sept.  and 
Oct.,  1864,  1865,  1866.  Abundant  and  in  mature  fruit — rather  less  common  in 
the  latter  year.  Hab. — North  Carolina  to  Florida;  Chapman.  Also  waste 
places  at  ports,  Ac,  Virginia  to  Carolina — an  immigrant  from  farther  south  ; 
Gray. 
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4.  Senebiera  Coronopns,  Poir.  A  single  specimen  collected  on  the 
Ballast  Ground  by  Mr.  Burke  in  1865.    Adv.  from  Europe. 

5.  Cakile  Americana,  Nuti.  Ballast  Ground,  Sept.  and  Oct,  1864, 
1865.     Very  few  specimens.     Hab, — Sea  coast  and  Great  Lakes  ,*  Gray. 

6.  Sagina  s  u  b  u  I  a  t  a,  Torr  ^  Oray.  {S.  ElUotiUy  Fenzl. ;  Spergula  tuXm-  ■ 
lataj  Swartz). 

Ballast  Ground,  1865,  1866.  Less  frequent  in  the  latter  year.  Fruit  per- 
fected in  both  seasons.  These  specimens,  and  others  apparently  of  the  same 
species  from  Charleston,  S.  C,  are  glandular  hairy  on  the  peduncles  and 
calyx, — not  smooth,  as  inS.  Elliottii,  according  to  Chapman. 

In  the  spring  of  1865,  Mr.  Charles  E.  Smith  collected  at  Somer's  Point,  N. 
J.,  a  slender  form  of  S.  s u  b  u  1  a ta,  which  Dr.  Gray  regards  as  a  variety,  and 
has  called,  from  the  discoverer,  var.  Smithii.  Dr.  Gray  now  considers  S. 
Elliottii  not  distinguishable  from  S.  subulata. 

7 .  Sesuvium  Portulacastrum,  Z.  Two  small  patches  near  the  southern 
end  of  the  Ballast  Ground,  1865.  Fruit  matured.  Nab, — Sea  coast  of  New 
Jersey  and  Southward  ;  Gray. 

8.  Sesuvium  p  e  n  t  an  dru  m, -ffZi.  Petty's  Island,  1866.  Not  frequent; 
fruit  perfected.    Jlab, — Sea  coast.  North  Carolina  to  Florida ;  Chapman. 

9.  Portulaca  p  i  1  o  s  a  ,  L.  Petty's  Island,  1866.  Infrequent  and  with 
fruit  not  fully  developed.    Hab. — Key  West,  Florida  ;  Chapman. 

10.  Malvastrum  tricuspidatum,  Gray.  PI.  Wright,  Pt.  I.,  p.  16.  (M. 
c arp in i folium,  Oray.  PI.  Fendl.,  p.  22.)  Two  specimens  with  imper- 
fected  fruit  collected  by  Mr.  Bnrk  and  Dififenbaugh,  on  the  Ballast  Ground,  in 
1865.  Dr.  Porter  has  two  specimens  from  the  same  locality  with  perfected 
fruit.  This  plant  is  probably  the  Malva  Americana  of  Muhlenberg's 
Catalogue,  p.  62,  where  it  is  recorded  as  growing  in  Pennsylvania,  jffab. — 
South  Florida ;  Chapman. 

11.  Sida  stipnlata,  Cav,  A  considerable  number  of  plants  scattered 
over  the  Ballast  Ground,  Sept.  and  Oct.,  1864,  1865.  In  flower  and  with  fruit 
nearly  perfected.  Hab. — Waste  places  about  dwellings — Florida.  According 
to  DC.,  this  plant  has  naturalized  itself  in  many  parts  of  the  world. 

12.  Modiola  multifida,  MoeneK  Appeared  in  leaf  only  on  the  Ballast 
Ground  late  in  the  autumn  of  1865.  It  waa  ^ansplanted  by  Mr.  Kilvington, 
and,  placed  under  glass,  produced  its  flowers  and  fruit  in  April,  1866.  Hab. — 
North  Carolina  to  Florida ;  Chapman. 

13.  Kosteletzkya  Virginica,  Presl.  A  few  specimens  collected  on  the 
eastern  margin  of  the  pond,  but  none  with  mature  fruit.    Sept.  and  Oct., 

1865.  Also  at  Kaighn's  Point  in  the  same  year.    Hab. — Marshes  along  the  sea 
coast,  from  Long  Island  southward  ;  Gray. 

14.  Gossypium  herb  ace  am,  L.  Eastern  and  western  margins  of  the 
pond.     Oct.,  1865,  1866.    Flowers  in  both  seasons,  but  no  fruit. 

15.  Trifolium  Carolinianum,  Mz,  Ballast  Ground,  1865.  Abundant 
and  with  perfect  fruit  Less  frequent  in  1866.  Two  specimens  at  Kaighn's 
Point  in  the  latter  year.    Hab. — North  Carolina  to  Florida ;  Chapman. 

16.  Melilotus  p  a  r  v  i  f  1  o  r  a,  Desf.  (M.  oceidenialitj  Nutt.)  Ballast  Ground 
and  Kaighn's  Point,  1865,  1866.  Abundant  and  with  mature  fruit  in  both 
seasons.  Adv.  from  Europe  into  Western  Texas  and  Mexico.  (U.  S.  Boundary 
Survey,  Emory,  Vol.  XL,  p.  56.) 

17.  Medicago   maculata,    Wtlld,    Ballast  Ground,  collected   Oct.   14, 

1866.  Two  specimens  without  flower  or  fruit.    Adv.  from  Europe. 
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18.  MedicAffo  denticnlata,  Willd.  Ballast  Ground,  1865,  1866.  Rare, 
fmit  perfected,  more  frequent  in  the  latter  year.     Adv.  from  Europe.  « 

19.  Qlottidium  Floridanum,  DC.  A  single  plant  collected  on  the 
Ballast  Ground,  but  more  frequent  at  Kaighn's  Point.  Sept.  and  Oct.,  1865. 
One  specimen  at  Petty's  Island,  Sept.,  1866.  Fruit  not  matured  in  any  case. 
Hob. — South  Carolina  to  Florida ;  Chapman. 

20.  Sesbania  macrocarpa,  Mukl.  Ballast  Ground,  Sept.  and  Oct.,  1865. 
Many  specimens  in  full  flower,  but  without  perfect  fruit.  This  plant  and 
Qlottidium  Floridanum  flowered  about  the  1st  October,  and  were  killed 
by  the  frost  before  their  fruit  was  matured.  Hob. — South  Carolina  to  Florida ; 
Chapman. 

21.  EnrumLens,  L.  Federal  Street  wharf,  Camden.  Collected  by  Mr. 
Diffenbaugh,  August  6th,  1865.    Rare.    Adv.  from  Europe. 

22.  Vigna  glabra,  SavL  Ballast  Ground  and  Kaighn's  Point,  Sept  and 
Oct.,  1865,  1866.  Abundant  in  both  places,  but  not  perfecting  its  fruit, 
JBab. — ^Brackish  marshes,  from  Florida  to  South  Carolina ;  Chapman. 

23.  Cassia  obtusifolia,  L.  Ballast  Ground  and  Kaighn's  Point,  Sept. 
and  Oct.,  1865,  1866.  A  few  flowering  plants,  but  the  fruit  not  matured. 
Mob, — North  Carolina  to  Florida ;  Chapman. 

24.  Potentilla  argentea,  L.  Collected  at  Kaighn's  Point  by  Mr. 
Parker,  June  4,  1865,  with  ripe  fruit.  Also  at  the  Ballast  Ground  in  1865  and 
1866.  This  plant  has  been  observed  in  previous  years  near  Red  Bank,  N.  J. 
Sab. — ^Dry  barren  fields  northward  ;  Gray. 

26.  Potentilla  anserina,  L.  Ballast  Ground,  1865.  A  single  specimen 
eoUected  in  flower  by  Mr.  Dififenbaugh.  Jffiib, — Brackish  marshes  and  river 
banks,  chiefly  northward ;  Gray. 

26.  Ammania  1  at i folia,  L.  Two  specimens  collected  near  the  eastern 
marg^  of  the  pond  by  Mr.  Diffenbaugh,  Sept.  8,  1865.  Fruit  not  matured. 
Two  from  the  same  place  by  Mr.  Burk  in  1866,  with  perfect  fruit.  It  was  also 
collected  by  Mr.  Parker  at  Kaighn's  Point,  in  1866,  ia  good  fruit  ffab,'^ 
Ohio,  Illinois,  and  southward ;  Gray. 

27.  (Enothera  sinuata,  i^.,  var.  humifusa,  Ibrr  and  Oroff.  Sparingly 
distributed  on  the  Ballast  Ground,  Sept.,  1866.  H<ib, — Drifting  sands  along 
the  coast ;  Chapman. 

28.  Gaura  sinuata,  Kutt.f  Collected  on  the  Ballast  Ground  by  Mr. 
Parker,  Sept  30,  1864.    Fmit  scarcely  matured. 

29.  Jussiaea  r  e  p  e  n  s,  L,  Along  the  margin  of  the  pond  in  several  places ; 
also  at  Kaighn's  Point,  1864,  1865.  In  flower  and  with  matured  fruit 
Kaighn's  Point,  1866.  Fruit  perfected.  Also  at  Petty's  Island,  1866,  but 
rare.  Fruit  perfected.  Bob. — In  water, Illinois,  Kentucky  and  southward; 
Gray. 

30.  Jussisa  leptocarpa,  NuU,  Along  the  margin  of  the  pond,  1865. 
Several  specimens,  but  the  fruit  not  matured,  ffab. — In  marshes,  Florida,  and 
westward;  Chapman. 

31.  Jussisa  decnrrens,  DO,  Ballast  Ground,  1865.  Rare.  Hab,-^ 
Ditches,  Florida  to  North  Carolina,  and  westward ;  Chapman. 

32.  Leptocaulis  divaricatus,  DC,  Ballast  Ground,  1865.  Several 
specimens  with  perfected  fruit  Kaighn's  Point,  1866.  Two  specimens. 
Hab, — Sandy  soil,  North  Carolina  to  Florida ;  Chapman. 

33.  Asperula  a  r  v  e  n  s  i  s,  L.  Ballast  Ground,  1866.  A  single  plant  col^ 
lected  in  flower,  by  Mr.  Burk.    Adv.  from  Europe. 
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34.  Galium  tricorne,  Hott.  Ballast  Ground,  1866.  Collected  by  Mr. 
Burk.    Larger  than  the  European  form.    Adv.  ft*om  Europe. 

35.  Diodia  Virginica,  Z.  Ballast  Ground,  1865.  Abundant  and  in  per- 
fect fruit.    Hah. — Virginia  and  southward ;  Gray. 

36.  Oldenlandia  glomerata,  Mx,  A  single  specimen  Arom  the  Ballast 
Ground,  but  more  frequent  at  Kaighn's  Point.  Hab. — Western  Pennsylvania 
to  Illinois,  and  southward  ;  Gray. 

37.  Polypremum  procumbens,  L,  Ballast  Ground,  Sept.  and  Oct., 
1864  and  1865.  Kaighn's  Point,  1865,  1866.  Abundant,  fruit  perfected. 
nab. — Sandy  fields,  Virginia  and  southward ;  Chapman. 

38.  Eupatorium  fceniculaceum,  Willd.  Growing  freely  on  both  sides 
of  the  river,  Sept.  and  Oct.,  1864,  1865.  Scarcely  so  abundant  in  1866. 
Fruit  not  matured  in  either  season.  Hab. — Virginia,  near  the  coast  and 
southward ;  Gray. 

39.  Eupatorium  serotinum,  Mz.  At  the  eastern  edge  of  the  pond, 
Sept.  30,  1865.  Fruit  not  matured.  Also  at  Petty's  Island,  Sept.,  1866,  in 
flower  only.    Hab. — Illinois  and  southward  ,*  Gray. 

40.  Aster  1  i  n  i  f  o  1  i  u  s,  Z.  At  the  foot  of  Tasker  Street,  in  a  pool  west  of 
and  not  connected  with  the  main  pond.    Abundant  and  in  perfect  fruit.,  Oct., 

1864,  1865,  1866.    Hob. — Salt  marshes,  Maine  to  Virginia;  Gray. 

41.  Solidago  sempervirens,  L,     Eastern  margin  of  the  pond,  Oct., 

1865.  More  abundant  in   1866  at  the  same  place.    Fruit  matured  in   both 
years.     Bab. — Salt  marshes,  Maine  to  Virginia ;  Gray. 

42.  Hetherotheca  s  c  a  b  r  a,  DC.  Abundant  on  both  sides  of  the  river  in 
Sept.  and  Oct.,  1864,  1865,  and  1866.  Fruit  matured.  Rather  less  plentiful 
in  1866  than  in  the  former  years.  Hob. — Sandy  places  along  the  coast  of 
South  Carolina  and  westward ;  Chapman. 

43.  Pluchea  camphorata,  DC.  In  the  pool  at  the  foot  of  Tasker 
Street,  and  at  Kaighn's  Point,  Sept.  and  Oct.,  1864,  1865,  1866.  Also  along 
the  eastern  margin  of  the  main  pond  in  the  latter  year.  Abundant  and  in  per- 
fect flower  and  fruit.  Hob. — Salt  marshes,  Massachusetts  and  southward ; 
Gray. 

44.  Pluchea  foetid  a,  DC.  Kaighn's  Point,  1865.  Collected  by  Mr. 
Parker,  in  flower  only,  on  the  21st  Sept.  Hab. — Ohio  to  Illinois,  and  south- 
ward ;  Gray.    Florida  and  northward ;  Chapman. 

45.  Iva  frutescens,  L.  Several  specimens,  collected  in  leaf  along  the 
western  margin  of  the  pond,  Sept.  and  Oct.,  1865.  Hab. — Sea  coast,  Mass., 
and  southward  ,*  Gray. 

46.  Parthenium  Hysterophorus,  L.  Ballast  Ground,  Sept.,  1864. 
Two  specimens  collected  by  Sfessrs.  Parker  &  Diflfenbaugh,  in  flower  and 
young  fruit.  Kaighn's  Point,  1866, — a  single  plant.  Bab. — East  and  South 
Florida;  Chapman. 

47.  Helenium  quadridentatum,  LabUl.  Ballast  Ground,  Oct.,  1864. 
Rare.  In  flower  and  young  fruit.  Rather  plentiftil  at  Petty's  Island  in  1866. 
Hab. — North  Carolina  and  westward ;  Gray. 

48.  Centaurea  Calcitrapa,  L.  Kaighn's  Point,  1865.  Scarce.  Hab, — 
Norfolk,  Va. ;  Gray.    Adv.  from  Europe. 

49.  Artemisia  biennis,  Willd,  Abundant  in  waste  places,  for  half  a  mile, 
about  the  Navy  Yard,  1864,  1865,  1866.    Also  at  Petty's  Island  in  the  latter 
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jear,  but  not  so  plentifal.    This  plant,  in  fall  growth,  is  verj  much  branched. 
Hob. — River  banks,  Ohio  to  Illinois,  and  northward  ;  Graj. 

50.  Leontodon  autumnal e,  L.  Eaighn's  Point,  August,  1865,  1866. 
PettT's  Island  in  the  latter  jear.    Bare.    Fruit  perfected.    Nat.  from  Europe. 

51.  Pyrrhopappus  Carolinianus,  DC,  Ballast  Ground,  1864,  1865. 
Scarce.  Eaighn's  Point,  1866, — a  single  specimen  only.  Hah. — Sandj  fields, 
from  Maryland,  southward ;  Gray. 

62.  Plantago  heterophylla,  NutU  Ballast  Ground  and  Kaighn's  Point, 
1865,  1866.  Abundant  in  1865.  Less  frequent  in  the  latter  year.  Fruit 
perfected.    Hah. — Maryland  and  Southward  ;  Gray. 

53.  Anagallis  ar  yens  is,  Z^.,  var.  coerulea.  Ballast  Ground,  1866. 
A  single  specimen  collected  by  Mr.  Burk.    Nat.  from  Europe. 

54.  CoUinsia  parviflora,  Dcugl.  Ballast  Ground,  1865.  A  single 
specimen  collected  in  fruit  by  Mr.  Burk.  Hah. — South  shore  of  Lake 
Superior,  and  thence  westward  ;  Gray. 

55.  Herpestis  M  o  n  n  i  e  r  a,  H.  B.  K.  Petty's  Island.  Collected  by  Mr. 
Burk  in  flower  and  mature  fruit,  on  the  21st  October,  1866.  Hob. — Maryland 
and  southward  along  the  coast ;  Gray. 

56.  Conobea  multifida,  Benth.  Ballast  Ground  and  Kaighn's  Point, 
Oct,  1865.  Also  at  Petty's  Island,  1866.  Rare  and  in  perfect  fruit.  Hab.-^ 
Ohio  to  Illinois,  and  southward  ;  Gray. 

57.  Gerardia  purpurea,  Z.,  var.  fasciculata,  EU.  Ballast  Ground, 
1864,  Oct,  1866.  In  flower  and  fruit.  Hab. — Sea  coast.  South  Carolina  to 
Florida;  Chapman. 

58.  Verbena  bracteosa,  Mx.  Kaighn's  Point,  1866.  In  flower  only. 
Scarce.    Hab. — ^River  banks,  Wisconsin  to  Kentucky,  Gray. 

59.  Calamintha  nepeta,  Link.  Ballast  Ground,  1864.  Two  specimens 
collected  in  flower  by  Mr.  Parker.  Nat.  from  Europe,  in  Virginia  and  south- 
ward. 

60.  Heliotropium  Europaeum,  L.  Ballast  Ground,  1864,  1865.  A 
single  specimen  collected  by  Mr.  Parker  in  1864.  In  1865  several  additional 
ones  in  flower  only.     Maryland,  Virginia,  &c. ;  Gray.     Nat.  from  Europe. 

61.  Heliotropium  Curassavicum,  Z.  Ballast  Ground,  1865.  A  single 
plant  growing  in  calcareous  sand.  Abundant  and  in  full  fruit  at  Petty's 
Island  in  1866.     Hab. — South  Florida  ;  Chapman. 

62.  Nama  Jamaicensis,  L.  Ballast  Ground,  1865.  A  single  specimen 
in  fruit.    Hab. — South  Florida ;  Chapman. 

63.  Batatas  littoralis,  Choii.  Ballast  Ground,  Oct.  9,  1865.  Several 
plants  in  early  flower,  but  without  fruit.  Also  in  1866,  but  without  flowers. 
Hab,     Sea  coast,  Florida  to  South  Carolina ;  Chapman. 

64.  Ipomea  t  a  m  n  i  f  o  1  i  a,  L.  Ballast  Ground,  Sept.  7,  1865.  A  single 
specimen  collected  in  flower  by  Mr.  Burk.  Hab. — South  Carolina  to  Florida  ; 
Chapman. 

65.  Dichondra  r e p e n s,  Fortt.j  var.  Carolinensis,  Chois.  Petty's  Island. 
Collected  by  Mr.  Diffenbaugh,  Oct.  21,  1866,  without  flower  or  fruit.  Not  fre- 
quent.    Hab. — North  Carolina  to  Florida ;  Chapman. 

66.  Petunia  parviflora,  Juts.  (Ann.  Mus.  2,  p.  216,  t.  47.)  Ballast 
Ground,  Sept.,  1864,  1865.  Rather  frequent.  Also  in  1866,  but  very  scarce. 
Abundant  at  Petty's  Island  in  the  latter  year.     Hab. — Lower  Rio  Grande  and 
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Mexican  States,  westward  to  California.     (U.  S.  Bonndary  Surrey,  Emorj,  YoL 
ii.,  Part  i.,  p.  155.) 

67.  Roubieva  m  n  1 1  i  f  i  d  a,  Moqwn,  Ballast  Ground,  1865.  Sparingly  dis- 
tributed throughout  the  central  portion  of  the  ground.  Fruit  matured.  AdT. 
from  tropical  America. 

68.  Obione  a  r  e  n  a  r  i  a.  ifogiitn.  Ballast  Ground,  1865.  A  few  specimens 
with  ripe  fruit.  Also  in  1866  but  scarce.  Hob, — Sea  coast,  fh>m  Massachusetts 
Southward;  Gray. 

69.  Chenopodina  m  a  r  i  t  i  m  a,  Mbqum.  Ballast  Ground,  1864 — 1865.  Not 
frequent.    Fruit  perfected,    ffab, — Salt  marshes  along  the  coast ;  Gray. 

70.  Euxolus  pumilus,  Raf,  Ballast  Ground,  1865.  A  single  specimen 
collected  in  flower  by  Mr.  Dififcnbaugh.  ffab. — Sea  coast  fh)m  Long  Island 
Southward ;  Gray. 

71.  Polygonum  minus,  Hudson,  Ballast  Ground,  1866.  Collected  by  Mr' 
Burk.     Scarce.    Adv.  from  Europe. 

72.  Euphorbia  polygonifolia,  L.  Ballast  Ground.  Rare  and  not  in 
flower  in  1865.  In  1866  a  single  specimen  in  perfect  fruit.  Also  at  Petty's 
Island  in  1866,  one  plant.  Hab. — Shores  of  the  Atlantic  and  Great  Lakes ; 
Gray. 

73.  Euphorbia  herniarioides,  NuiL  Ballast  Ground,  1865.  In  fruit. 
Petty's  Island,  Oct.  21,  1866,  in  fruit.  Frequent.  ZTo^.— Banks  of  the  Ohio 
and  Mississippi  Rivers ;  Gray. 

74.  Euphorbia  Helioscopia,  Z.  Ballast  Ground,  1864.  A  single  speci- 
men.    Found  elsewhere  in  Pennsylvania,  though  rare.   Nat.  from  Europe. 

75.  Euphorbia  e  xig  u  a,  //.  Kaighn's  Point,  1866.  Collected  by  Mr.  Burk 
in  fruit.    Scarce.    Adv.  from  Europe. 

76.  Acalypha  gracilens.  Gray,  Ballast  Ground  and  Kaighn's  Point, 
1865 — 1866.    Rare  in  both  years.     Common  southward. 

77.  Croton  glandulosum,  j^.  Ballast  Ground,  1864,  1865,1866.  Fre- 
quent and  in  ripe  fruit.  More  abundant  in  the  last  of  these  years,  ffab. — Vir- 
ginia, Illinois  and  southward ;  Gray. 

78.  Croton  maritimum,  Walt.  Ballast  Ground,  1865.  Leaves  only- 
Ifab. — Drifting  sands  along  the  coast  from  North  Carolina  to  Florida ;  Chap- 
roan. 

79.  Phyllanthus  polygonoides,  Nutt.  Ballast  Ground.  A  single  spe- 
cimen collected  by  Mr.  Diffenbaugh,  Oct.  1,  1865.  Fruit  scarcely  perfected. 
ffab. — Along  the  Rio  Grande  and  westward  in  Mexico,  (Boundary  Survey, 
Emory,  Vol.  II,  p.  193.) 

80.  Juncus  a  r  t  i  c  u  1  a  t  u  s,  Zr.,  yslt.  obtusior,  Engelm.  Kaighn's  Point  and 
Petty's  Island,  1866.  Not  abundant.  J.  articulatus  has  hitherto  been 
found  in  the  United  States  only  in  New  England  and  Western  New  York. 

81.  Juncus  nodosus,  Z/,  var.  megacephalus.  Tor.  Ballast  Ground  and 
Petty's  Island,  1866.  Not  abundant.  A  northern  plant  not  before  found  in 
the  vicinity  of  Philadelphia. 

82.  Juncus  b  u  f  o  n  i  u  s,  Z/.,  var.  fasciculiflorus,  Boiw.  Ballast  Ground, 
1865.  Frequent.  Dr.  Engelmann  states  this  to  be  a  southern  form  widely  dif- 
fused in  intertropical  regions. 

83.  Juncus  G  e  r  a  r  d  i,  LoUel.  Petty's  Island,  1866.  Not  frequent,  ffah, — 
Sea  coast  from  New  Jersey  northward;  Gray. 
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84.  Cypcrufl  fascus, /^.  Kaighn's  Point,  1865.  In  mature  fruit.  Adv. 
from  Europe. 

85.  Cyperus  N  u  1 1  a  1 1  i  i,  Torr.  Ballast  Ground,  Sept.  and  Oct.,  1865, 1866. 
Abundant  in  1865,  less  so  in  1866.  Also  ac  Petty's  Island  in  1866,  but  not 
rerj  frequent.  Fruit  matured  in  every  case.  J?a6. — Salt  marshes  from  Massa- 
chusetts southward ;  Gray. 

86.  Cjperus  Michauxianus,  Sehtdtes.  Ballast  Ground,  1864,  1865. 
Frequent  along  the  margins  of  the  pond.  Fruit  perfected.  Less  common  in 
1866.  Marshes  especially  along  the  coast,  from  New  England  southward; 
Gray. 

87.  Cyperus  rotund  us,  L.^  var.  Hydra,  Gray.  Ballast  Ground  and 
Kaighn's  Point,  Sept.  and  Oct.,  1865,  1866.  Abundant  iu  both  places  in  1865; 
less  frequent  in  1866.  Fruit  matured,  though  most  of  the  scales  were  empty. 
ffab. — Sandy  soils  along  the  coast  from  North  Carolina  to  Florida;  Chapman. 

88.  Cyperus  compressus,  L.  Ballast  Ground  and  Kaighn's  Point,  1864, 
1865,  1866.  Frequent  but  least  common  in  the  latter  year.  Abundant  at  Petty's 
Island  in  1866.  Fruit  perfected  in  each  season.'  Found  also  in  Maryland  by 
Mr.  Canby.     Bab. — Florida  to  North  Carolina  and  westward;  Chapman. 

89.  Cyperus  Baldwinii,  Torr.  Ballast  Ground,  1864,1865.  Frequent 
in  the  sandy  ground  near  the  bulk-head,  fruit  perfected,  ffab. — Florida  to 
North  Carolina  and  westward,  Chapman. 

90.  Hemicarpha  subsquarrosa,  Neet,  Petty's  Island,  Oct.  21,  1866. 
Scarce.     Fruiting  perfectly.     Not  before  found  near  Philadelphia. 

91.  Lipocarpha  maculata,  Tofr.  Petty's  Island,  Oct  21,  1866.  Scarce. 
Fruit  perfected.     JIab. — North  Carolina  to  Florida ;  Chapman. 

92.  Fimbristylis  spadicea,  Vahl.  Ballast  Ground,  1865.  Scarce,  fruit 
perfected.  Hci. — Salt  marshes  along  the  coast  from  New  York  southward ; 
Gray. 

93.  Fimbristylis  congest  a,  Torr,  Ballast  Ground  and  Kaighn's  Point, 
1865.  Not  scarce.  In  1866  less  common.  Also  at  Petty's  Island  in  1866 
but  not  frequent.    Hab. — Florida  and  Westward ;  Chapman. 

94.  Fuirena  s  qua rros a,  ifz.  Petty's  Island,  Oct.,  1866.  Scarce,  fruit 
not  matured.  (Kaighn's  Point  in  1818.  Barton  in  Flor.  Phil.  p.  37.)  JIab. — 
Massachusetts  and  southward ;  Gray. 

95.  Alopecnrus  geniculatus,  L,  Ballast  Ground.  Collected  by  Dr. 
Martindale  in  1865.    Not  before  found  in  Pennsylvania. 

96.  Sporobolus  Indie  us.  Brown.      Ballast  Ground  and  Kaighn's  Point, 

1865.  Petty's  Island,  1866.  Not  scarce,  fruit  perfected.  The  specimens  from 
Petty's  Island  are  prostrate,  as  in  many  maritime  plants.  ^a^.-^North  Caro- 
lina to  Florida ;  Chapman. 

97.  Spartina  juncea,  WUld.  Ballast  Ground,  1865,  1866.  Sparingly  dis« 
tributed  along  the  margin  of  the  pond.  Less  frequent  in  the  latter  year. 
Hab. — Salt  marshes  and  sea  coast;  Gray. 

98.  Eustachys  petraea,  Desv.  Ballast  Ground,  1865.  Leaves  and  im- 
perfect fruit ;  developed  under  glass  by  Dr.  Leidy,  it  produced  perfect  fruit  in 

1866.  Hab. — North  Carolina  to  Florida  along  the  coast;  Chapman. 

99.  Cynodon  Dactyl  on,  Per$,  Fully  naturalized  and  abundant  through, 
out  the  waste  grounds  below  the  Navy  Yard,  Also  at  Kaighn's  Point,  1864, 
1865,  1866.  This  plant  was  found  at  New  Castle,  Del.,  by  Mr.  C.  E  Smith,  in 
1864.     A  second  form  of  it,  nearly  smooth  and  more  robust,  having  pointed 
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p^es  and  the  flowering  culms  included  in  their  sheaths,  erows  sparingly  along 
the  margins  of  the  pond  and  elsewhere  in  the  ricinitj  in  damp  pU^s.  Mr. 
Bark  has  obsenred  this  second  form  for  tweWe  or  fifteen  years  past  on  the  hard 
dry  surface  of  the  Point  Road  below  the  old  Southwark  Canal.  He  states 
it  to  have  been  more  abundant  in  1866  than  ever  before.  Ilab, — Pennsylrania 
and  southward ;  Gray.     Nat.  from  Europe. 

100.  Dactyloctenium  ^gyptiacum,  WUld.  Ballast  Ground  and  Kaighn's 
Point,  1864,  1865,  1866.  Common  in  both  localities.  Rather  less  frequent  in 
1866  than  before.     Z/a6. -^Virginia,  Illinois  and  southward;  Gray. 

101.  Lcptochloa  mucronata,  Kunth.  Kaighn's  Point,  1865.  Not  fVe- 
quent.    Hab. — -Virginia  to  Illinois  and  southward ;  Gray. 

102.  Lcptochloa  f  a  s  c  i  c  u  1  a  r  i  s,  Oray.  Kaighn's  Point,  1866.  Collected 
by  Mr.  Burk.  Scarce.  //j^.-^Rhode  Island  and  Southward  along  the  coast ; 
Gray. 

103.  Glyccria  d  i  s  t  a  n  s,  Wahl.  Spreading  over  the  vacant  lots  west  of  the 
Ballast  Ground.    Abundant.    Hab, — Salt  marshes  along  the  coast;  Gray. 

104.  Brizopyrum  spicatum,  Hook.  Ballast  Ground,  1865,  1866.  Stami- 
nate  plants  only.    Hob, — Salt  marshes ;  Gray. 

105.  Paspalum  d  i  s  t  i  c  h  u  m,  Z.  Ballast  Ground,  1864,  1865,  1866.  Along 
the  wet  margin  of  the  pond,  in  similar  places  at  Kaighn's  Point,  and  in  1866  at 
Petty's  Island.  Abundant  and  with  mature  fruit,  Hab. — Virginia  and  south- 
ward ;  Gray. 

106.  Panicum  am  aru  m,  Ell.  Ballast  Ground,  1865.  Two  flowering  spe- 
cimens. Again  in  1866,  but  only  one  or  two  plants  not  in  flower.  Hab,'^ 
Sandy  shores,  Connecticut  and  southward ;  Gray. 


The  Cutting  Ant  of  Texas— OECOOOICA  TEXAHA,  Bnoklej. 

BT  GIDEON  LINGBCUM. 

In  many  portions  of  Texas  this  species  of  ant  is  quite  numerous  and  trouble- 
some. It  is  capable  of  and  actually  does  perpetrate  more  real  perplexing  in- 
jury to  the  horticulturist  and  farmer,  than  all  the  other  types  of  Texan  ants 
put  together.  In  form  and  color  the  larger  varieties  of  them  do  not  differ  in 
appearance  very  much  from  the  agricultural  ants.  A  great  portion  of  our 
citizens  speak  of  these  two  ants  without  distinction,  as  being  the  same  species. 
There  is,  however,  a  well-marked  difference  in  their  community  regulations ; 
in  their  manners  and  customs,  in  their  mode  of  constructing  their  cities,  in 
their  peculiar  food  and  manner  of  preparing  it,  and  in  their  civil  and  military 
governments. 

There  are  five  varieties  or  castes  in  this  species,  all  of  which  may  be  seen  in 
the  same  community,  or  city  as  I  prefer  to  call  it.  They  vary  in  size  from  that 
of  a  drone  honey  bee  down  to  near  that  of  the  little  black  erratic  ant ;  and 
their  duties  and  vocations  are  as  variant  as  their  sizes.  The  largest  size  have 
wings  and  are  the  mother  ants.  They  dwell  in  the  ground  in  sandy  lands,  and 
one  of  their  long  established  cities  will,  on  an  average,  occupy  at  least  two 
square  rods  of  surface.  The  area  of  the  city  is  considerably  elevated ;  often 
one  to  two  feet,  and  sometimes  even  more.  The  earth  which  is  thus  thrown 
up,  and  which  is  universally  sand,  is  thrown  out  from  their  numerous  and 
capacious  cells  below,  and  from  their  extensive  tunnels  or  subterranean 
passages.  To  their  cells  they  have  many  holes,  or  places  of  entrance,  and 
^ome  of  them  are  tunnelled  off  several  hundred  yards. 

It  is  known  to  many  observant  Texans  that  in  all  the  larger  cities  the  ants 
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have  penetrated  the  earth  to  water.  This  accords  with  mj  not  very  limited 
experience  on  the  subject.  I  know  of  a  number  of  wells  which  were  intea- 
tionallj  sunk  in  the  cutting  ant  hills  to  procure  water,  and  I  have  been  in- 
formed by  the  owners  of  these  wells,  that  ant  cells,  tunnels  and  live  ants  were 
found  all  the  way  down  to  the  water.  I  have  myself  seen  and  drank  water  out 
of  eight  of  these  wells,  and  have  accounts  of  many  others.  I  have  not  heard 
of  a  failure  in  any  attempt  for  obtaining  water  by  digging  in  a  cutting  ant 
hill. 

Mr.  O.  W.  Brooks  states  that,  in  Chappel  Hill,  Washington  County,  Texas, 
Columbus  Pearson  dug  a  well  in  an  ant  hill  and  obtained  plenty  of  water  at 
the  depth  of  thirty  feet.  The  facts  in  this  case  worthy  of  notice,  and  for 
which  it  is  here  recorded,  is  the  manner  in  which  the  ants  had  also  sunk  two  wells 
to  the  water.  These  ant  wells  were  large  and  well-formed,  one  of  them  being 
fully  twelve  inches  in  diameter,  the  other  six  inches,  both  going  straight  down 
to  the  water.  The  walls  of  these  wells  were  travel-worn  and  stained  of  a  dirty 
brown  color,  presenting  the  appearance  of  having  been  in  use  for  years. 
Mr.  Pearson  states  that,  if  these  ant  wells  had  been  opened  properly,  a  bucket 
could  have  been  let  down  the  largest  one  at  the  outset. 

Dr.  Fechtig,  of  Brenham,  informed  me  that  he  had  been  making  observations 
on  the  cutting  ant  for  some  months  ;  and  some  of  his  discoveries,  which  he 
was  kind  enough  to  communicate  to  me,  are  valuable  and  of  an  interesting 
character,  particularly  as  they  afford  additional  testimony  in  favor  of  observa- 
tions I  have  made  in  reference  to  the  disposition  of  the  dirt  which  comes  out 
of  their  tunnels,  kc.  These  passages  are  always  commenced  within  the  com- 
pass of  the  city  mound  ;  the  sand  that  is  taken  from  the  tunnels  is  always  thrown 
back  on  the  mound.  These  tunnels  are  made  at  the  depth  of  eight  to  twelve 
inches,  and  in  the  direction  of  the  object  for  which  they  are  excavated.  Some- 
times, as  I  will  show  presently,  on  extraordinary  occasions  they  are  carried  at 
a  much  greater  depth.  Dr.  Fechtig's  case,  which  I  will  now  relate,  was  a  tun- 
nel from  one  of  their  cities  to  a  neighboring  well ;  the  tunnel  entering  the  well 
ten  or  twelve  feet  below  the  surface  of  the  ground.  The  well  being  walled 
with  oak  timbers,  the  ants  had  cut  their  way  through  to  gain  access  to  the 
water.  In  performing  the  boring  through  the  thick  oaken  curbing,  they  threw 
down  into  the  well  so  much  saw-dust  that  the  people  were  forced  to  strain  the 
water  previous  to  using  it.  On  examination  Dr.  Fechtig  found  that  a  quantity 
of  oak  chips,  similar  to  those  which  had  been  separated  from  the  well  water, 
had  also  been  thrown  out  on  the  ant  mound. 

Situated  in  a  garden  at  Austin,  Texas,  there  was  a  large,  very  populous  and 
seemingly  prosperous  cutting  ant  city.  The  ants  had  for  years,  in  spite  of 
many  patent  traps  and  newly  discovered  ant  poisons,  damaged  the  garden  ex- 
tensively. The  proprietor  of  the  garden  at  last  conceived  the  idea  that  he 
would  try  to  drown  them,  and  for  this  purpose  dug  a  large  basin-formed  pit  in 
the  ant  mound,  and  led  trenches  into  it  right  and  left  from  the  hillside  above 
the  ant  city,  to  convey  the  water  into  the  basin  when  it  should  rain.  Not  long 
after  this  preparation  was  completed,  there  came  a  tremendous  rain  storm. 
Larg^  quantities  of  water  rushed  along  the  ditches  into  the  basin  dug  in  the 
mound.  To  the  gentleman's  surprise  the  basin  did  not  fill,  but  seemed  to  send 
forth  hollow  sounds.  After  the  rain  was  over  it  was  found  that  tdl  the  water 
which  had  been  conveyed  into  the  basin  had  been  swallowed  up.  There  is  a 
creek  with  a  flat  rock  bottom  about  seventy  yards  from  the  ant  hill,  and  it  was 
discovered  that  the  water  from  the  trenches  had  rushed  down  the  wells  of  the 
ant  city,  washing  out,  down  to  the  rock,  (22  feet),  an  immense  hole,  thence 
along  a  great  tunnel  on  top  of  the  rock,  to  the  before  named  creek,  where  the 
entire  sluice,  charged  with  millions  of  ants  and  sand  and  mud,  made  its  escape 
into  the  creek. 

Under  a  beautiful  wide  spreading  live-oak  (Q.  Virens)  on  the  west  border  of 
the  town  of  La  Grange,  Texas,  there  was  an  extensive  and  flourishing  ant  city. 
The  city  mound  was  large,  occupying  the  entire  area  overshadowed  by  the 
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live-oak.  Nearly  on  a  level  and  not  exceeding  eighty  yards  from  the  ant  hill, 
there  was  a  considerable  pond  of  filthy  water,  which,  being  in  the  street,  the 
town  authorities  ordered  it  drained.  A  ditch  was  opened  along  one  side  of  the 
street  which  intersected  the  ant  mound  near  its  center,  and  for  the  purpose  oi 
inundating  and  drowning  the  ants,  the  workmen  let  the  water  into  the  ditch, 
and  when  it  reachied  the  mound  (which  had  been  ditched  through  to  its  farther 
side)  it  found  many  open  passages,  down  which  it  tlowed  quite  freely.  It  was 
near  night  when  the  workmen  left  it,  with  the  water  passing  into  and  seeming 
to  be  rapidly  enlarging  the  hole  it  had  already  opened  in  the  moand. 

The  workmen  and  a  number  of  the  town  people  visited  the  place  next  morn- 
ing. The  pond  wiis  dry,  and  the  ant  mound  had  also  disappeared ;  and  what 
was  more  wonderful  still,  the  large  live-oak  had  settled  down  into  the 
chasm  that  bad  been  made  by  the  disappearance  of  tbe  ant  mound,  until  the 
lower  limbs  of  the  tree  were  resting  on  the  brink  of  it.  (The  lower  limbs  of  » 
prairie  live-oak  are  seldom  more  than  six  or  seven  feet  above  ground.)  The 
outer  ends  of  the  very  numerous  live-oak  roots  were  still  clinging  by  their  long 
ramifications  in  the  walls  of  the  great  pit  all  around,  and  the  large  tree  was 
swingiug  securely  upon  this  net-work  of  roots  as  upon  a  hammock.  But  where 
did  tlic  water,  mound  and  ants  all  go  to  ?  was  the  question  among  the  La  Grange 
folks.  The  Colorado  river  passes  in  its  deep  channel  three  hundred  yards  dis- 
tant from  the  ant  hill,  and  the  popular  supposition  was,  that  the  mound,  ants  and 
all,  had  passed  through  their  great  tunnel,  which  they  had  previously  excavated, 
into  the  river.  Several  years  have  gone  by,  and  still  when  it  rains  the  pond 
vents  itself  through  that  ant  chasm,  and  the  live-oak,  though  still  green  and 
thrifty,  has  settled  deeper  in  the  ground.  I  know  of  many  other  wells  and  tun- 
nels that  were  made  by  the  cutting  ants,  but  as  I  have  recorded  a  sufficient 
number  of  them  here  to  establish  these  great  works  as  a  characteristic  trait  in 
their  national  action,  it  is  deemed  unnecessary  to  add  any  more. 

All  the  sand  and  other  material  that  is  seen  piled  on  the  ant  mound  comes 
from  the  wells,  tunnels  and  cells  which  ore  excavated  for  the  accommodation 
of  the  ants.  The  work  required  to  throw  up  these  quite  conspicuous  mounds 
must  have  consumed  many  years,  as  well  as  an  immense  amount  of  labor.  All 
the  sand-carrying  labor  is  performed  by  the  smaller  sizes  of  ants,  principally 
by  the  very  smallest.  These  are  of  a  dingy  brown  color,  and  when  crowded 
have  a  woolly  appearance.  These  little  fellow^s  are  lazy  and  extremely  slow  in 
their  motion ;  seeming  to  perform  their  daily  work  ^ith  great  reluctance.  They 
are  often  found  crowding  in  each  others  way  about  the  gates  of  the  city,  and 
do  not  seem  to  feel  any  interest  in  what  they  arc  doing,  which  is  to  carry  sand 
day  by  day.  For  their  size  they  carry  large  loads,  but  they  lose  the  advantage 
of  the  big  loads  by  their  slow  motions.  The  larger  types  of  this  species,  which 
move  with  greater  celerity,  pay  no  attention  to  the  sand  carriers,  but  pass  out 
and  in,  walking  over  them  and  their  big  loads  of  sand  as  if  they  were  the  pave- 
ment. While  I  observe  the  slow,  careless  action  of  these  lazy  little  mound 
builders,  I  cannot  avoid  the  conclusion  that  they  are  slaves. 

As  the  cutting  ants  perform  their  destructive  works  mostly  during  the  night, 
I  have  not  made  sufficient  observation  on  their  nocturnal  action  to  state  cer- 
tainly that  they  employ  their  slaves  in  the  leaf-cutting  business  at  all.  They 
have  large  mandibles  and  sharp  teeth,  and  T  think  it  Itkely  that  they  are  capa- 
ble and,  perhaps,  do  participate  in  the  labors  and  duties  of  all  the  departments 
in  the  national  works.  The  cutting  ants  subsist  entirely  on  the  leaves  of  vege- 
tables. They  will  eat  the  leaves  of  various  trees,  shrubs  and  some  herbaceous 
plants.  I  have  not  observed  them  eating  of  any  of  the  grasses.  Sometimes 
during  warm  spells  in  winter  when,  as  I  suppose,  their  provision  stores  have 
run  short,  I  have  seen  them  cutting  and  carrying  home  the  buds  of  the  long 
moss  (Tillandsia  usneoides.)  I  think,  however,  that  this  alternative  is  resorted 
to  only  in  periods  of  great  scarcity ;  as  I  have  never  observed  them  collecting 
the  moss  during  summer,  or  at  any  other  time  while  the  season  of  green  foliage 
continues.    They  seem  to  have  a  regular  and  well  disciplined  corps  of  foragers, 
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and  these,  after  a  suitable  tree  has  been  selected  by  their  sconts  for  them  to 
work  at,  go  forth  about  twilight  and,  ascending  the  designated  tree,  frequently 
the  tallest  willow-oak,  (Q.  pbellos)  commence  the  work  of  destruction.  They 
cut  Uie  green  leares  into  pieces  not  much  less  than  a  five  cent  piece,  and  seiz- 
ing it  near  one  comer  with  their  capacious  mandibles  elevate  it,  and  tilting  it 
backwards  over  the  crown  of  the  head,  it  fails  edgewise  between  two  strong 
spines,  or  horns,  which  stand  erect  at  the  back  part  of  the  forehead.  Having 
their  load  thus  adjusted,  which,  to  the  obsenrer,  seems  to  stand  on  its  edge  on 
top  of  the  head  and  lengthways  with  the  body,  they  hasten  away  to  the  ap- 
pointed place  of  deposit  It  is  quite  an  interesting  sight  to  observe  with  what 
precision  and  celerity  they  can  edge  their  piece  of  leaf  along  amongst  hundreds 
of  their  fellow  laborers  who  are  all  carrying  similar  burthens,  while  they  are 
meeting  on  the  path  an  equal  number  of  workers  who  are  hurrying  back  to  the 
tree  empty. 

They  deposit  the  leaves  on  the  ground  at  the  place  appointed  for  curing 
them,  where  they  are  left  to  dry  in  the  sun  through  the  succeeding  day.  Some- 
times the  new  cut  leaves  are  deposited  near  the  entrance  to  the  city  ;  at  other 
times  they  are  strewed  thickly  along  the  path  from  the  tree  to  the  city ;  and 
Dot  unfVequently  they  are  thrown  down  in  a  pile  near  the  root  of  the  tree  from 
whence  they  were  taken.  In  either  case  they  are  left  exposed  all  day  in  the 
sunshine ;  und  they  are,  during  the  succeeding  night,  carefully  gathered  up 
and  taken  into  the  city ;  this  rule  obtains  in  autumn  ;  they  do  not  cure  their 
leaves  until  towards  winter.  All  summer  time  they  are  carried  directly  from 
the  tree  into  the  city.  Whilst  the  dried  leaves  are  being  stored  away,  the 
foragers  are  engaged  in  cutting  and  laying  out  a  quantity  of  fresh  leaves,  which 
undergo  the  same  processes  of  curing  and  storing  as  the  previous  lot ;  and  so 
on  through  the  season  for  storing  up  food  for  winter.  But  should  a  shower  of 
rain  fall  upon  and  wet  the  laid  out  leaves  while  they  are  out  drying,  it  renders 
them  unfit  for  food,  and  they  are  not  stored.  I  have  noticed  many  piles  of 
these  spoiled  leaves  rotting  on  the  ground  that  had  been  damaged  by  being 
caught  in  the  rain. 

In  my  observations  on  the  habits  of  the  cutting  ants,  I  have  not  discovered 
them  eating  anything  besides  the  foliage  of  various  plants.  Neither  have  I  ever 
noticed  them  carrying  anything  else  into  their  cities.  Prof.  S.  B.  Buckley,  who 
is  a  very  close  and  accurate  observer,  states  that  he  saw  them  carrying  hack- 
berries  (Celtis  occidentalis)  and  that  they  eat  insects,  tumble  bugs,  kc.  The 
hackberry  has  a  sweet  pulpy  covering,  and  I  think  it  likely  that  if  one  of  the 
leaf-eating  ants  was  to  find  a  hackberry,  it  would  try  to  carry  it  home ;  but  it 
being  a  perfect  globe,  a  little  too  large  for  the  span  of  its  mandibles,  I  see  not 
how  it  could  effect  it.  As  to  their  feeding  on  insects,  I  shall  not  pretend  to 
deny  it,  for  these  wonderful,  cunning  and  very  sagacious  ants  doubtless  per- 
form many  habitual  actions  that  have  passed  unnoticed  in  my  eighteen  years 
observation. 

It  is  stated  that  this  species  of  ant  does  not  lay  up  stores  of  provisions  for 
winter  supplies.  I  have  not  opened  one  of  their  cities  during  winter,  and  there- 
fore cannot  assert  that  they  do.  But  from  the  immense  quantities  of  leaves 
collected  by  them  during  the  autumnal  months,  which  are  carefully  sun  dried 
and  taken  into  the  city,  I  should  feel  at  a  loss  to  say,  if  it  is  not  intended  for 
winter  food,  what  other  use  they  can  put  such  quantities  of  leaves  to  ;  and 
furthermore,  when  it  is  known  to  be  the  kind  of  food  upon  which  they  subsist. 
It  is  also  known  that  they  construct  cells  ft'om  fifteen  to  twenty-five  feet  below 
the  surface — below  the  line  of  change  of  temperature, — and  in  these  deep  sub- 
terranean apartments  for  their  winter  quarters,  they  would  not  become  torpid, 
but  would  remain  active.  Now,  if  during  the  warm  season  it  is  necessary  for 
them  to  consume  the  almost  incredible  amount  of  leaves  which  we  see  them 
daily  carrying  in,  it  becomes  a  matter  of  surprise — an  unaccountable  thing  in- 
deed— how  they  can  make  out  through  the  winter  months  without  anything  to 
eat,  when  we  Imow  that  they  are  not  in  a  torpid  state  but  lively  and  active. 
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In  this  vicinity  within  the  last  two  years,  (1861)  the  catting-ants  hare  greatly 
diminished.  Many  large  cities  have  dwindled  away  to  a  few  thinly  populated 
holes ;  whilst  many  others  are  entirely  depopulated.  This,  I  think,  is  mainly 
attributable  to  the  protracted  dry  weather.  With  many  other  species,  particu- 
larly the  agricultural  and  little  black  ants,  long  drouths  seems  to  favor  their 
increase.  Not  so  with  the  cutting  ant.  They  evidently  decline.  A  seven 
years  drouth  would  cause  their  wells  to  dry  up  as  it  did  many  of  the  wells  be- 
longing to  the  ffentis  homo,  I  know  of  several  very  pretty  homes  that  were 
evacuated  the  present  year  by  human  families,  on  account  of  the  failure  of 
their  wells.  Their  wells  dried  up,  and  as  they  could  not  deepen  them  suf- 
ficiently to  obtain  a  supply  of  water,  they  were  obliged  to  leave  their  long 
cherished  and  well-fixed  homes.  The  ants  have  done  the  same  thing,  and  as  I 
think  for  the  same  reason.  Their  wells  also  failed  and  they  have  perished  for 
want  of  water,  or  have  emigrated  to  districts  more  congenial  to  their  peculiar 
mode  of  life.  Anyhow,  they  have  greatly  diminished,  and  many  large  cities 
are  actually  depopulated  and  lying  in  ruins. 

On  the  first  of  August,  1861,  I  discovered  in  a  grove  of  thick  timber  and 
much  undergrowth,  a  great  many  cutting-ant  holes.  They  were  all  around  in 
the  bushes,  extending  perhaps  over  an  acre  of  ground.  They  were  all  alike 
of  recent  date  ;  their  newly  thrown  up  little  heaps  of  fresh  sand  was  what  first 
attracted  my  attention.  Finding  them  there  on  the  hill-side,  and  actually 
boring  holes  in  the  thick  woods,  was  a  performance  so  entirely  contrary  to 
their  customary  habits,  that  I  was  led  to  the  examination  of  the  matter,  and 
if  possible  to  ascertain  the  cause  of  this  strange  unantlike  proceeding.  My 
first  impression  w£is,  there  being  a  large  and  very  ancient  city  a  few  hundred 
yards  distant  from  the  new  settlement,  that  it  was  the  work  of  the  recently 
thrown  off  queens  from  that  old  kingdom  ;  that  the  young  queens  had  stopped 
short  in  the  shady  woods  in  consequence  of  the  hot  dry  weather,  and  were  set- 
ting up  for  themselves  in  a  new  style,  it  being  on  a  declivity  and  in  a  densely 
shaded  woodland.  I  however  excused  them  for  all  these  flagrant  deviations 
from  their  long  established  customs,  by  laying  it  to  the  continuous  drouth  and 
hot  weather.  I  did  not  leave  them  until  I  had  marked  the  place  that  I  might 
visit  them  again,  and  find  out  how  such  a  multiplicity  of  new  settlements 
in  so  small  a  track  of  country  would  manage  in  the  future.  I  then  paid  a  visit 
to  the  large  old  ant  city  spoken  of  above.  I  had  many  times  within  the  pre- 
ceding twelve  years,  visited  and  made  observations  on  its  extraordinary  public 
works.  When  I  came  there  I  was  astonished  to  find  that  its  inhabitants  were 
all  gone.  I  found  only  the  large  old  mound  of  sand,  now  smoothed  down  by 
time's  sweeping  winds  and  the  passing  cattle,  but  there  were  no  inhabitants — 
all  had  disappeared.  They  had  evidently  emigrated  to  the  new  settlements  I 
had  encountered  down  the  hillside  in  the  thick  shady  forest,  and  the  inhabi- 
tants thereof  were  not,  as  I  at  first  surmised,  the  newly  commenced  communi- 
ties of  the  young  queens,  but  emigrating  parties  who  had  gone  out  from  the 
old  city  in  search  of  water.  Their  wells  having  failed,  they  could  no  longer 
remain  in  the  city,  and  having  left  it,  had  proceeded  lower  down  the  hill,  and 
hoping  to  find  water,  were  sinking  many  new  wells.  Subsequent  observations 
have  confirmed  me  in  this  opinion.  The  new  settlements  in  a  short  time  were 
evacuated.  Having  been  unsuccessful  in  obtaining  water  at  the  new  place,  the 
ants  had  either  died  out  or  gone  to  some  other  district. 

In  accordance  with  my  observations  on  this  subject,  I  am  forced  to  the  con- 
clusion that  the  drouth  continued  too  long  for  them ;  that  in  districts  where 
the  wells  are  liable  to  dry  up  they  often  perish.  I  find  that  the  kingdoms  that 
are  located  near  a  constant  stream,  are  in  a  flourishing  state,  and  have  con- 
tinued so  through  all  the  time  of  the  protracted  dry  season. 

The  cutting-ants  plant  seeds  of  various  trees,  vines  and  other  plants.  When 
they  locate  a  city  in  bald  prairie,  which  is  often  the  case,  where  they  cannot 
procure  the  seeds  of  trees,  they  cultivate  the  prickly  poppy  (Argemone  Mexi- 
cana,)  the  most  appropriate  plant  for  their  purpose  that  grows  on  the  prairie. 
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The  seeds  of  this  poppy  are  planted  over  the  greater  portion  of  the  crown  of 
the  citj  mound ;  the  plant  springs  up  during  the  autumnal  rains,  forms  strong 
roots  in  the  course  of  the  winter,  and  bj  the  time  the  sun  becomes  oppress- 
irelj  hot  the  next  spring,  it  has  grown  up  two  or  three  feet  high,  with 
umbrageous  greem  foliage  and  many  large  white  flowers,  and  afifords  ample 
shade  to  the  city. 

When  the  ants  locate  a  city  on  some  sunny  point  near  the  timbered  lands, 
they  do  not  plant  the  poppy,  but  appear  to  prefer  certain  trees  and  vines  for 
shade.  For  this  purpose  they  plant  the  eeeds  of  the  prairie  dogwood,  (Vibur- 
num dentatum),  Yopon,  (Ilex  vomitoria),  Hackberry  tree,  (Celtis  Occident- 
alis),  Gum  elastic  tree,  (Bumelia  lycioides),  the  mustang  grape,  (Yitis  Texana), 
Cocculus  carolinus,  and  occasionally  the  prickly  ash  (Xanthoxylum  fraxinium.) 
It  is  often  seen  in  cases  of  long  established  cities,  that  grape  Tines  spread 
themselves  oyer  the  tops  of  the  grown  up  shade  trees,  and  the  large  luxuriant 
foliage  becomes  so  dense  that  it  forms  a  shelter  suflBcient  to  turn  a  smart 
shower  of  rain.  From  the  scorching  rays  of  the  sun  these  thrifty  vines  afford 
thorough  protection. 

Notwithstanding  the  notable  fact  that  all  the  plants  these  ants  cultivate,  pro- 
duce nuts,  pulpy  fruits  and  large  seeds,  I  have  not  discovered  that  they  make 
use  of  any  of  them  for  food.  They  appear  to  be  a  selection  for  shade,  and  so 
far  I  have  not  observed  that  they  have  any  other  use.  If,  however,  after  a  more 
careful  investigation  it  shall  be  discovered  that  they  cultivate  the  vines,  trees 
and  fruitful  shrubs  for  the  double  purpose  of  both  shade  and  food,  we  must 
accord  to  them  a  share  of  sagacity  and  far-reaching  forethought  almost  in- 
credible. 

I  have  occasionally  discovered  colonies  of  small  sized  red  ants,  which  in 
form  resemble  the  smallest  type  of  the  cutting  ants.  They  dwell  in  the  ground. 
I  have  not  seen  them  cutting  or  carrying  leaves.  I  have  observed  them  thickly 
covering  a  greasy  rag,  places  where  syrup  had  been  spilt,  and  where  coffee 
g^unds  had  been  thrown  aside  at  my  hunting  camps.  They  are  not  often  met 
with,  and  as  I  now  think,  never  will  be,  so  long  as  the  superior  and  very  numer- 
ous race  of  cutting-ants  inhabit  the  land. 

The  smallest  type  found  in  the  cities  of  the  cutting-ants,  which  I  have  before 
alluded  to  as  being  slaves,  are  in  shape,  size,  color,  and  all  their  peculiar  mo- 
tions, precisely  the  same.  How  happens  it  that  the  same  species  of  ant  should 
occupy  two  very  distinctly  marked  conditions  ?  In  one  he  dwells  in  small 
colonies,  makes  very  little  mark,  is  never  wealthy,  and  does  not  remain  long 
at  the  same  station.     In  the  other  he  is  a  slave  ! 

How  the  cutting-ant  manages  to  make  flaves  of  the  smaller  race  is  as  yet  an 
unsolved  question.  The  cutting-ant  does,  to  be  sure,  perform  all  his  thieving 
operations  at  night,  or  by  the  aid  of  an  underground  passage,  if  in  the  day  time. 
Gonsequently  our  observations  on  the  mode  of  carrying  on  the  slave-trade  must 
necessarily  be  tedious  and  limited.  But  the  cutting-ants  have  what  I  take  to 
be  slaves  in  great  numbers ;  and  the  same  type  that  constitutes  their  slave  popula- 
tion, is  found  sometimes  free,  but  very  poor  and  in  straggling  communities. 

The  fact  that  these  little  sand-carrying  ants  are  a  servile  race,  I  think  can- 
not well  be  denied.  If  they  are  produced  Jfrom  the  eggs  of  the  cutting-ant  by 
a  peculiar  process  of  feeding,  as  is  the  case  in  producing  the  various  types 
found  in  a  community,  or  hive  of  honey  bees,  then  the  conclusion  will  follow, 
that  there  are  no  proper  communities  of  the  smaller  type,  and  the  little  nests 
that  I  have  occasionally  seen  of  them,  were  nothing  more  than  companies  of 
badly  managing  absconded  slaves. 

26M  February y  1861.  There  was  a  heavy  rain  last  night.  To-day  it  is  very 
clear  and  pleasant ;  thermometer  70°.  Everything  that  has  life  in  it  or  can 
grow  is  in  motion.  I  was  out  on  the  prairie  botanizing,  and  while  resting  in 
the  shade  of  a  large  live-oak  which  was  nearly  in  full  bloom,  I  discovered 
great  numbers  of  all  sizes  of  the  cutting-ants  ascending  and  descending  the 
tree.    On  the  gpround  beneath  the  tree  were  thousands  of  the  ants  carrying 
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pieces  of  the  leaves  of  rarious  plants.    The  greater  portion  were  canying  the 
leaves  of  the  liye-oak.    Some  of  the  leaves  were  faded  and  nearly  dry,  and  all 
were  the  growth  of  the  previous  year.    Seeing  no  ant  hill  near  I  undertook  to 
find  out  how  far  they  carried  their  leaves  through  the  thick  grass.     In  a  short 
time  I  discovered  that  they  carried  them  above  ground  but  a  small  distance  to 
a  little  pile  of  leaves  and  trash,  under  which  they  went  dragging  their  cut 
leaves  with  them.    Turning  up  the  little  pile  of  leafy  trash,  which  seismed  to 
have  l^een  driven  there  by  the  winds,  in  a  depression  of  the  ground  that  was 
probably  an  old  horse  track,  there  was  a  hole  a  full  inch  in  diameter.    Not  a 
particle  of  dirt  had  been  thrown  out  around  it,  and  yet  the  hofe  was  large  and 
slanted  away  to  the  northwest.    There  were  thousands  of  the  ants  at  work  in 
the  shade  ot  the  live-oak,  gathering  up  the  leaves  that  were  being  constantly  out 
down  from  abore,  and  on  closer  scrutiny  I  found  several  other  holes  into  which 
they  were  going  with  leaves.    These  holes  also  slanted  off  under  the  sorfiftce, 
but  had  no  earth  thrown  out  around  them,  and  were  all  alike  concealed  with 
leaves  and  little  sticks.    All  the  holes  were  crowded  with  the  ants  going  in 
with  leaves,  or  coming  out  empty.     With  such  a  number  of  anta  and  so  many 
holes  one  would  expect  to  find  heaps  of  earth  piled  out  around  them,  bat  such 
was  not  the  case.    The  holes  were  the  outer  termini  of  the  subterranean  pai« 
sages  they  had  run  out  from  their  city,  about  fifty  yards  distant,  and  pUed,  on 
their  city  mound  lay  the  sand  that  came  from  the  passages.    These  passages, 
or  tunnels,  are  constructed  for  the  purpose  of  avoiding  the  almost  insurmounta- 
ble difficulty  they  would  have  to  encounter  in  the  effort  to  carry  their  leaves 
through  the  tangled  grass  ;  and  also  apparently  to  make  it  possible  for  them 
to  obtain  food  in  times  of  scarcity  during  the  cold  weather.  The  cutting-ants  are 
very  easily  stiffened  with  the  cold  air,  and  cannot  succeed  in  scrambling  through 
fifty  yards  of  thick  grass  with  a  leaf  of  a  cold  day.     But  with  the  underground 
roads,  in  almost  any  kind  of  weather,  they  can  go  to  the  terminus,  hastily  run 
out  and  snatching  up  a  recently  fallen  live-oak  leaf,  take  it  home  through  the 
tunnel  without  difficulty. 

I  saw  the  ants  carrying  nothing  but  leaves  during  this  day's  observation, 
neither  have  I  ever  observed  this  species  collect  any  other  kind  of  food  except 
small  flowers  and  the  petals  of  larger  ones;  but  these  are  no  more  than  tender 
leaves. 

At  the  ant  city  there  appeared  to  be  a  great  turn  out  of  the  ants  this  fine 
day.  I  noticed  four  sizes  of  them.  Most  of  the  slaves  were  engaged  packing 
out  sand  upon  the  city  mound.  There  were,  however,  a  considerable  sprink- 
ling of  them  in  company  with  the  larger  sizes  packing  leaves.  I  noticed  also 
a  great  number  of  their  giants,  walk^ig  to  and  fro  with  the  laborers,  but  they 
performed  no  work  that  I  saw.  The  giants  are  large,  and  have  a  large  head 
with  strong  mandibles.  They  are  well-formed  for  the  execution  ot  much 
of  their  kind  of  labor ;  but  I  did  not  discover  that  they  did  any  work,  though 
they  were  passing  up  and  down  the  tree  and  along  the  road  with  the  laborers 
all  the  time.  All  the  small  ones — ^the  slaves — and  the  second  sized  ones — 
which  may  also  be  slaves — were  unremitting  in  their  labors.  The  third  size, 
or  class,  also  carried  leaves  quite  busily. 

This  species  of  ant  often  carry  their  subterranean  roads  to  the  distance  of 
several  hundred  yards  from  the  city  in  grassy  districts,  but  where  the  gprass  has 
been  destroyed,  they  do  not  construct  the  underground  passages,  but  travel 
over  land  in  nicely  cleared  out  roads,  which  are  seen  radiating  from  the  city 
mound  and  extending  to  various  trees,  or  spots  of  herbage  which  produce 
suitable  leaves  for  their  subsistence.  To  see  one  of  these  well-cleared  roads 
extending  in  a  continuous  line  from  the  city  to  some  tree  or  garden  two  or 
three  hundred  yards  distant  is  indeed  remarkable.  This  fact,  in  a  district 
nude  of  grass,  occurs  so  often  that  it  cannot  be  attributed  to  chance,  or  blind 
instinct.  Some  of  the  engineers  in  their  excursions  in  search  of  supplies, 
often  wander  to  the  distance  of  four  or  fire  fafondred  yards,  or  even  ftirther, 
and  finding  a  plentiful  source  of  good  food,  would  find  no  difficulty  in  con* 
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dacting  parties  the  best  roate  to  it ;  and  soon  a  good  smooth  road  is  con- 
stracted,  orer  which  in  crowds  the  workers  are  seen  through  the  night,  or 
in  cool  cloudy  days,  transporting  the  leares  to  the  city.  This  is  their  mode, 
inrariablj,  in  a  country  where  the  grass  has  been  destroyed,  and  we  can  see 
and  understand  the  method  and  the  purpose  for  which  they  work.  But  in  a 
country  which  is  hearily  coated  with  high  grass,  it  is  not  so  easy  to  discoTer 
by  what  process  they  lay  off  a  tunnel  and  successfully  carry  it  in  a  direct  line 
to  the  selected  tree  or  garden  spot  a  quarter  of  a  mile  distant,  and  sometimes 
beyond  a  considerable  streamlet  of  running  water. 

On  one  occasion,  on  a  log  that  lay  across  the  Ye  Gua  Creek,  the  ants  passed 
orer  to  a  gentleman's  garden  and  were  rapidly  cutting  his  regetables  to 
pieces.  The  owner  hoping  to  rid  the  garden  of  these  troublesome  insects, 
cut  the  log  away  and  it  floated  off  down  the  creek.  He  was  mistaken  in  his 
eaienlations,  for  it  was  but  a  few  days  after  when  the  ants  were  ravaging  the 
garden  in  as  great  numbers  as  they  were  previous  to  the  removal  of  the  log. 
After  searching  unsuccessfully  for  some  interlocking  tree  that  might  afford/ 
them  a  passage,  it  was  observed  that  the  ants  came  out  from  several  holes, 
situated  on  the  creek  aide  of  tbe  garden.  Subsequently  it  was  discovered 
that,  on  a  large  ant  mound  crowning  a  sandy  point  near  the  edge  of  some 
post-oak  timber,  two  hundred  yards  from  the  creek,  there  were  quantities 
of  the  black  soil  of  the  Ye  Gua  bottom  thrown  out,  proving  that  the  second 
visit  of  the  ants  to  the  gentleman's  garden  had  been  effected  by  a  tunnel  be- 
neath the  bed  of  the  creek  ;  the  channel  of  the  creek,  at  that  place  is  fifteen 
or  twenty  feet  deep,  and  from  bank  to  bank  on  top  of  the  bluff  about  thirty 
feet. 

By  what  degree  of  the  inatinetive  powers  was  all  this  engineering  and  truly 
great  project  accomplished. 

I  have  never  seen  the  cutting  ants  fighting  among  themselves,  or  with  any 
of  the  other  species.  I  look  upon  them  as  the  most  peaceable,  the  most 
sagacioQS,  and  at  the  same  time  the  most  destructive  of  the  ant  kind. 


March  5^. 

The  President,  Db.  Hats,  in  the  Chair. 

Thirty-Bix  memhers  present. 

The  following  papers  were  presented  for  publication  : 
'<  On  the  Structure  of  Lopezia.''     By  Thomas  Meehao. 
<i  Mammalogical  Notices."    By  J.  H.  Slack,  M.  D. 


March  12ih. 
Mr.  Cassin,  Vice-President,  in  the  Chair. 

Forty-two  members  present. 

The  death  was  announced  of  Prince  Maximilian,  of  Wied,  a  Corres- 
pondent. 

The  following  was  presented  for  publication  : 

•<  The  necessity  of  Nebular  Rotation."    By  J.  Ennis. 

Prof.  Cope  exhibited  the  fossil  skull  of  a  large  turtle,  from  a  soft 
IKrftnular  limestone  belonging  to  the  cretaceous  formation  of  Barnsboro, 
Gloucester  Co.,  N.  J.  It  was  characterised  under  the  name  of  Euclas- 
tesplatyops.  The  length  of  the  skull  is  11  inches;  its  breadth  8i 
inohea. 
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March  19rA. 
The  President,  Da.  HatSi  d  the  Chair. 

Tbirty-Dine  members  and  correspoDdents  present. 

The  following  were  presented  for  publication  : 

'*  On  Euclastes,  a  genas  of  extinct  Chelooidsd/'    By  E.  D.  Cope. 

Prof.  Leidy  exhibited  a  nnmber  of  plates  of  a  forthcoming  work  on  the  ex^ 
tioct  mammals  of  Nebraska  and  Dakota,  comprising  about  seventy  species. 
Among  these  he  exhibited  the  representation  of  a  skull  of  a  new  ransinant 
which  he  characterized  under  the  name  of  Agriochoeras  latifrons. 

In  answer  to  a  question,  Prof.  Leidy  remarked  that  he  had  never  dotected 
the  slightest  evidence  of  the  former  existence  of  the  Hippopotamus  in  Ameri- 
ca. Remains  reported  as  such  had  turned  out  to  be  infeiior  tusks  of  Mastodon, 
Ac. 

Prof.  Cope  presented  to  the  Academy  a  young  specimen  of  the  whale,  known 
as  the  Bahia  Finner,  procured  near  Bahia,  Brazil,  the  length  of  which  was  21 
feet.  He  said  ii  belonged  to  the  genus  Megaptera,  Gray,  with  the  hnnchback 
whales  of  sailors.  The  evidence  consists  in  the  very  short  di-and  parapophy- 
ses  of  the  cervical  vertebrae  and  the  absence  of  all  trace  of  acromion  and  co- 
racoid  processes.  The  orbital  processes  of  the  frontal  are  narrowed  externally 
and  the  muzzle  considerably  narrowed.  Judging  from  the  name,  it  possesses 
a  more  fully  developed  dorsal  fin  than  the  other  Megaptera.  It  should  be 
called  Megaptera  braziliensis. 

A  letter  was  read  from  Prof.  J.  P.  Kirtland,  of  Cleveland,  Ohio, 
giving  an  account  of  the  death  of  Major  Robert  Kennicott,  which 
ocoarred  on  the  13th  of  May,  1866,  at  Nnlato,  on  the  Yokon  River, 
600  miles  shove  its  entrance  into  Behring's  Sea. 


March  26fA. 
The  President,  Dr.  Hats,  in  the  Chair. 

Thirty.nine  members  present. 

The  resignation  of  membership  of  0.  N.  Barnes  was  tendered  and 
accepted. 

The  death  was  announced  of  Washington  L.  Sherman,  M.  D.,  U.  S. 
A.,  a  member,  on  May  4th,  1865. 

The  following  were  elected  members  : 

Samuel  Ashhurst,  M.  D.,  Francis  Ashhurst,  M.  D.,  Rev.  I.  L. 
Beman,  Charles  Smith,  Thomas  Earp,  Charles  Taylor,  Moro  Phillips, 
Samuel  Welsh,  Lewis  Cooper,  Benjamin  B.  Comegys,  S.  C.  Morton, 
Mrs.  £.  P.  Long  and  Miss  Bohlen. 

The  following  were  elected  correspondents : 

Hon.  George  P.  Marsh,  Florence,  Italy ;  Dr.  Gideon  Linoecum,  Long 
Point,  Texas ;  John  R.  Willis,  Halifax,  N.  S. ;  and  Samuel  H.  Soud- 
der,  M.  D.,  Boston,  Mass. 

On  favorable  report  of  the  respective  committees  the  following  papers 
were  ordered  to  be  published : 
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On  the  Straotnre  of  LOFEZIA. 

BT  THOMAS   MEEHAN. 

Lopeada,  with  its  single  stamen,  is  considered  as  an  anomaly  amongst  ona- 
graoeoos  plants  ;  bat  an  analysis  of  L.  miniata,  Z).  C,  shows  the  straotnre  to 
be  on  the  same  regnlar  plan  with  the  rest  of  the  order.  Thegenns  is  described 
as  having  a  fonr-oleft  calyx,  which  for  practical  parposed  it  may  be  considered 
to  haye, — ^bnt  two  of  the  segments  evidently  belong  to  the  corollate  system, 
and  two  of  the  petals  to  the  staminate  axis,  making  the  arrangement,  from  a 
stractnral  point  of  view,  to  be  a  two-cleft  calyx,  fonr  petals,  and  fonr  stamens. 

It  may  be  well  to  observe  here,  that  in  consequence  of  the  spiral  nature  of 
the  growth  of  plants,  the  different  parts  of  what  we  term  the  same  axis  are 
not  developed  simnltaneonsly.  Stamens,  petals,  sepals  and  leaves,  are,  there- 
fore^ though  apparently  from  the  same  axis  or  verticel,  rarely  of  the  same 
flize#r  form,  and  perhaps  a  carefal  microscopic  examination  might  show  that 
they  never  are.  We  may  assnme  that  the  parts  of  the  verticel  which  have  the 
priority  of  development,  will  have  at  times  a  mechanical  as  well  as  physio- 
logical influence  on  the  form  or  direction  of  the  later  and  weaker  parts  ;  and 
when  the  contraction  of  the  spiral  line  is  very  rapid,  and  the  axes  of  the 
different  yerticels  brought  in  close  contact,  the  lowermost  and  strongest  infln- 
enoe  the  one  above. 

This  influence  is  clearly  traced  in  Lopezia.  Lindley  remarks  ( Vegetable 
Kingdom^  page  724)  that  **  there  are  really  two  stamens,  one  perfect  and 
bearing  an  anther,  the  other  sterile  and  in  the  form  of  a  spoon-shaped  petal." 
This  si>oon-shaped  petal  is  evidently  of  the  same  axis,  but  with  a  priority  of 
development,  which  enables  it  to  grasp  with  its  lamina  the  anther  of  the 
weaker  stamen.  In  its  expansion  it  thus  draws  the  stamen  down  with  it, 
which,  in  turn,  grasping  the  pistil  by  a  wioged  filament  gives  an  irregular  di- 
rection to  the  central  axis  by  this  simple  mechanical  means.  The  progress  of 
ibis  development  is  very  interesting.  The  lamina  of  the  sterile  petal  grasps 
the  anther  till  long  after  the  pollen  sacs  have  burst,  and  remains  fast  in  its 
hold  until  some  insect  or  other  external  agency  touches  the  petal,  when  the 
stamen  is  released  with  great  force,  and  the  petal  springs  backwards  instanta- 
neously on  to  the  already  expanded  and  spreading  calyx,  and  the  stamen  at  the 
same  time  bends  back  in  an  opposite  direction,  scattering  its  pollen  on  the 
back  of  the  insect  or  the  other  disturbing  cause.  If  this  liberation  has  not  been 
ttilbcted  at  an  early  age,  the  stamen  flies  back  at  once  into  a  position  regularly 
<sorTe8ponding  to  the  sterile  petal  on  the  opposite  side  j  but  if  early  the  grasp 
It  has  on  the  pistil  by  its  clasping  filament  prevents  it  doing  so.  The  whole 
arrangement  with  theprogress  of  the  development  seems  the  most  effectual  con- 
trivance that  could  possibly  be  devised  to  prevent  a  flower  from  fertilizing 
its  own  stigma.* 

Beneath  these  two  stamens  are  two  gland- bearing  petals,  which  the  analyser 
will  have  no  diificulty  in  deciding  to  be  two  stamens  early  developed,  and  par- 
taking, in  oonseqnence,  of  a  petaloid  character.  By  the  overlapping  of  the 
bases  when  young  these  have  been  pushed  out  so  as  to  be  flnally  developed  in 
one  direction,  and  beneath  them  are  two  perfect  petals,  also  twisted  to  go  in 
one  direction  by  the  same  law. 

We  now  oome  to  the  four-cleft  calyx,  and  we  notice  that  no  sooner  are  the 
segments  fidrly  expanded  than  the  two  weaker  ones  take  the  direction  towards 
each  other  which  characterizes  the  sets  above  them,  leaving  the  two-deft 
calyx  to  hold  its  position  unchanged  as  such.  These  petaloid  sepals  have 
evidently  been  brought  down  to  the  position  of  the  true  sepals  mechanically, 
by  a  temporary  cohesion.  If  we  assist  very  lightly  a  flower  to  open  it  bursts 
easily  into  two  parts,  almost  precisely  like  the  two-cleft  calyx  of  Circsea,  its 

*  Thi*  eUMlcity  baa  been  noticed  lu  Lt^petia  racemom^  C%r^  by  Cnrtii  in  Bot.  Mag.  t.  854. 
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next  affinity,  showing  olearlj  that  its  most  natural  division  is  on  the  binsrj 
plan. 

It  may  be  farther  noted  in  regard  to  Lopezia  miniataf  the  only  perennial 
snffraticose  species  I  believe,  tli*t  the  smooth  stem,  which  is  considered  a 
good  character  in  distinguishing  it,  is  only  extant  while  the  plant  is  in  a  flower- 
ing state.  It  has  two  distinct  systems  of  growth.  During  the  earliest  it  is  aa 
hirsute  as  the  other  species  ;  at  the  conclusion  of  its  early  summer  growth  it 
starts  anew  with  a  growth  which  ultimately  flowers,  and  it  is  this  oiUy  which 
is  destitute  of  hairs. 

These  notes  are  made  from  cultivated  plants. 


M AMMALOOIOAL  ROIIOBft. 

BT  J.    H.   SLACK;   M.  D.  ^ 

AVTHBOPOPITHECUS  TSCHEGO, 

Troglodytes  tschego  Duv^moy,  Arch,  du  Mus.,  vol.  ix.  1867. 

Troglodytes  calvus  Du  Chailln,  Proc.  Bost.  Soc.  Nat.  Hist.,  vol.  vii.  p.  267, 
1860. 

Size  about  equal  to  that  of  the  Anthrop&pithecus  niger»  General  color  black, 
sometimes  grey  in  old  age.  Head  bald,  black  and  shining ;  chin  of  adult 
bearded.  Ears  large,  much  larger  than  those  of  the  Anthropopithecus  gorilla, 
though  smaller  than  those  of  the  Chimpanzee. 

Habitat. — The  deep  forests,  and  the  table  lands  of  equatorial  Africa. 

Figure  of  skeleton,  Duv^moy,  Arch,  du  Mus.,  vol.  ix. 

Figure  of  entire  animal,  Du  Chaillu,  Equatorial  Africa,  p.  406. 

A  fine  adult  skeleton  of  this  rare  anthropoidal  ape,  first  noticed  as  a  dis- 
tinct species  bv  the  late  lamented  Duv^moy,  has  been  for  some  time  in  the 
collection  of  the  Academy,  and  has  been  regarded  until  lately  as  that  of  the 
A.  niger.  For  a  full  account  of  the  osteological  difference  between  the  two 
species,  I  must  refer  to  Duv6moy'8  most  valuable  and  interesting  paper; 
though,  on  placing  the  skulls  of  the  two  animals  side  by  side,  their  specific 
differences  must  be  apparent  to  the  most  superficial  observer. 

A  careful  study  of  the  species  appears  to  me  to  clearly  prove  the 
fallacy  of  regarding  the  A.  aorilla  as  the  type  of  a  distinct  genus,  as  has  been 
done  by  St.  Hilaire,  the  tschego  combining  in  a  remarkable  degree  the  charac- 
teristics of  both  genera.  The  cranial  crests,  so  much  insisted  on  as  generic 
characters  of  the  gorilla^  are  to  be  seen,  thoagh  in  a  less  degree  of  develop- 
ment, in  the  tschego^  while  with  the  black  face  of  the  gorilla  are  associated 
the  large  ears  of  the  chimpanzee,  and,  in  fact,  all  the  characteristics  of  the 
animal  are  intermediate  between  those  of  the  two  genera.  The  names  tschego, 
nshego  and  nch(Sko  appear,  from  the  accounts  of  travellers,  to  have  been 
applied  indiscriminately  by  the  natives  of  equatorial  Africa  to  all  species  of 
anthropoidal  apes. 

To  this  si>ecies  has  been  ascribed  the  faculty  of  constructing  a  nest  or  shel- 
ter among  the  higher  branches  of  trees,  as  a  protection  from  the  inclemency 
of  the  weather  during  the  rainy  season.  This,  according  to  Du  Chaillu, 
(Equatorial  Africa,  p.  407)  is  covered  with  leaves,  compactly  laid  together,  at 
such  an  angle  as  to  readily  shed  the  rain.  The  branches  are  fastened  to  the 
trunk  of  the  tree  with  vines ;  the  roof  is  generally  from  six  to  eight  feet  in 
diameter.  Surely  this  roof-constructing  power  must  place  its  builder  the 
highest  in  the  scale  of  the  quadrumana. 

The  only  figure  of  this  animal  in  the  flesh  that  I  have  met  with,  is  to  be 
found  iu  Du  Chaillu's  work.  The  so  called  young  in  the  same  plate,  however, 
resembles  in  a  most  remarkable  degree  a  daguerreotype  from  life  of  a  young  A, 
niger^  which  died  some  years  ago  in  the  Jardin  des  Plantes  at  Paris.  It  must 
therefore  be  received  *'cum  grano  salis.'* 
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I  have  accepted  for  the  genas  the  name  given  by  De  Blainville  in  his  lec- 
tures, 1839,  and  quoted  by  S6n^schal  (Dictiopare  pict.  de  Hist.  Nat.,  article 
Quadramana,  1839 ;  Bollard,  Elem.  de  Zool.,  1839 ;  Ponohet,  Zool.  Glass., 
vol.  i.  p.  39,  1841,  et  al,)  as  not  only  beinj^  maoh  more  appropriate  for  a  gen  as 
of  animals  living  among  the  branches  of  trees,  bat  also  as  the  name  Troglo- 
dytes is  preoccupied,  having  been  given  to  a  genus  of  birds  by  Vieillot  (Oiseauz 
de  I'Amerique  Septentrionale,  p.  52,  1807)  five  years  previous  to  its  having 
been  bestowed  upon  this  genus  of  mammalia  by  Etienne  Oeottrej  St.  HUalw 
(Tableau  des  Quadrumanes,  Annales  du  Mus.,  1812). 

A,  tsehego—eniire  skdeton. 
Specimen  No.  564. 

Muzzle  to  last  cervical  vertebra <......... 14^ 

"        "    dorsal  "     *. 2V7 

"        "    lumbar         "      24-5 

"      tip  of  great  toe 59*5 

Height .,  46* 

Arm Si- 
Leg 26* 

finmerus 11*5 

Femur : 11- 

Hand 8*6 

Foot (r«26 

From  materials  in  the  collection  of  the  Academy  I  am  enabled  to  present 
the  foilewing  table  of  measurements  of  the  skulls  of  the  allied  species  of  the 
genus  Antkropopitkecwt : 

The  method  of  measurement  adopted  is  that  suggested  by  Dr.  J.  A.  Meigs, 
in  his  paper  ''on  the  Measurements  of  the  Human  Skull." 

No.       Name.  No.    NamflL  No.     Name. 

664.  A.  tBchego.  -     156.  A.  niger.  155.  A.  niger. 

Oodpito-fronUL 5-     6*45 6*28 

FronUI 4-2  4-2  4.46 

Bi-temperal 3-7  3'7  3-8 

Bl.p«rietal 3-4  3-7  375 

FronUI  ateh 8*2  8*8  8-8 

Parietal  arch 9-2  10*     10" 

Occipital  arch 7-2 7*9  7*75 

Horbontal  periphery 6*25 6*75 6 

Meato  frontal 3-75 4-2 4-2 

Meato  parietal 1'9  1*8  1-8 

Meato  occipital 3-      3«     3- 

Meato  malar 2-7  3-     3- 

Meato  alveolar 6*5     6' 6* 

Nasal  alveolar 2-2  2-2  2-2 

Bi-zygomatio 4*1  4*5  4*2 

Facial  angle 50® 47* 45«» 

Cranial  capacity 22  in 20  in 20  in. 

Ctvooxphalus  doofbra,  Pucheran  and  Schimper,  Rev.  et  Mag.  de  Zoologie, 
1858,  p.  96 ;  1857,  p.  67. 

General  color  olive-brown,  the  brown  predominating  on  the  body  and  exter- 
nal surface  of  posterior  limbs ;  hands  very  dark  brown,  nearly  black ;  sides  of 
head,  belly,  and  internal  surface  of  liml»  yellowish -white,  the  hairs  of  body 
annulated  with  alternate  bands  of  black  and  brownish-yellow,  the  brown  pre- 
dominating upon  the  tail,  which  is  terminated  by  a  long  tuft  of  hairs.  Face 
naked. 

Habitat, — Central  Abyssinia. 
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Measurements, 

1013.  Mounted  Bkin,  (f.    Abjssinia. 

From  tip  of  nose  to  eje -...—  5« 

*  *'  ear 8* 

«*  "  occiput ...^^^.il^.^Zl'lZ'l^lll^!!!!!!!^^ 

««  "  tail ^38- 

Tail  to  end  of  vertebrs 19* 

**         "    hairs ^22- 

Length  of  fore  foot ^20» 

"         hind  feet 19*6 

The  specimen  in  the  collection  of  the  Academy  above  described  was  ob- 
tained bj  me  for  the  institution  from  Messrs.  Verreauz  freres,  of  Paris,  in  1861. 
It,  with  the  type  of  the  species,  now  in  the  magnificent  collection  of  the  Jardin 
des  Plantes,  was  brought  by  Mr.  Schimper  from  Central  Abyssinia  about  the 
year  1855.  These  two  specimens  are,  as  far  as  I  am  aware,  the  only  ones 
known  to  naturalists.     Both  are  full-grown  males. 

M.  Schimper  states  that  the  animals  of  this  species  are  gregarious  in  their 
habits,  he  having  met  with  them  in  troops  of  from  one  to  two  thousand  indi- 
viduals. They  hunt  their  prey,  which  consists  mainly  of  the  small  rumi- 
nants, in  a  manner  similar  to  that  of  a  pack  of  hounds ;  following  the  quarry 
until  it  is  exhausted  by  fatigue,  and  then  capturing  and  devouring  it.  Similar 
habits  have  been  ascribed  by  travellers  to  the  C.  porcarius.  It  is  also  stated 
that  the  lion  and  leopard  are  unknown  in  the  region  inhabited  by  this  baboon. 
A  glance  at  the  specimen  under  consideration  would  convince  the  obserTer 
that  it  is  of  a  most  ferocious  disposition ;  the  large  canines  and  heavy  lower 
jaw  would  be  useless  to  an  animal  of  quiet  and  peaceful  habits,  and,  in  fact, 
M.  Schimper  also  informs  us  that  it  wages  a  continual  war  against  the 
Dschellada  {Theropithecus  gelada),*  which  inhabits  the  same  locality. 

The  only  baboon  with  which  this  species  can  be  confounded  is  the  C.  por- 
carius, the  form,  size  and  habits  of  the  two  species  l»eing  somewhat  similar; 
but  they  can  readily  be  distinguished  by  their  coloration,  the  porcarius  being 
much  darker. 

I  have  not  been  able  to  compare  the  skulls  of  the  two  species,  but  from  an 
examination  of  the  only  specimens  known,  both  being  mounted  skins,  it 
would  appear  that  the  occipi to- mental  diameter  of  the  skull  is  proportionately 
much  greater  in  this  species  than  in  the  porcarius. 

Mycetes  palliatus  Gray,  Proo.  Zool.  Soo.  1848,  p.  138,  fig.  vi. 

Under  this  name  Dr.  Gray  has  figured  and  described  a  monkey  from  South 
America,  which  presented  most  certainly  all  the  characters  required  for  the 
formation  of  a  new  species,  though  the  specimens  were  young ;  still  the  long 
hair  of  the  back  and  the  coloration  were  very  different  from  any  of  the  known 
South  American  quadrumana.  Having  received  four  specimens  from  the 
Smithsonian  Institution  which  had  been  collected  by  the  Atrato  Expedition,  I 
accepted  the  species  in  my  Monograph  of  the  Prehensile-tailed  Quadrumana 
(Proc.  A.  N.  S.  1862,  p.  519).  I  have  since  had  an  opportunity  of  examin- 
ing other  specimens  from  New  Grenada,  and  have  discovered,  to  my  surprise, 
that  it  is  merely  the  young  of  the  Aluata  niger.  When  very  young  the  animal 
is  of  a  pale  straw  color,  passing  through  all  the  intermediate  shades  of  colora- 
tion in  its  pelage  during  its  youth,  and  in  adult  age  becoming  entirely  of  an 
intense  black  color.  The  coloration  of  the  palliatus  is  that  of  the  period  of 
the  commencement  of  the  second  dentition. 

Macacus  fub,  sp.  nov.,  vide  plate. 

General  color  reddish-brown,  dashed  with  black,  the  hairs  of  the  body  and 
external  surface  of  limbs  being  black  throughout  the  basal  two-thirds  of  their 

*  A  fine  suite  of  fpadmens,  male,  female  and  young  of  the  T.  gtlada  hate  been  obtained  Ihmi 
Id.  Yerreaux,  and  are  now  in  the  Mueeum  of  the  Academy. 
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length,  and  tipped  with  reddish-brown ;  breast,  bellj,  and  internal  sorfaoe  of 
limbs  grej,  somewhat  darker  on  posterior  limbs ;  tail,  a  toft  of  hairs  on  the 
superciliary  ridge,  and  a  line  extending  from  the  external  angle  of  the  eje  to 
base  of  ear,  black ;  tail  long,  abont  eqnal  to  the  body  in  length ;  hands  dark 
luown  ;  fingers  black ;  hair  of  oooipat  laying  flat,  neither  forming  a  orest  nor 
radiating  from  a  common  centre. 

Measurements, 

Specimen  No.  1254.  Philippines.  ^. 

From  tip  of  nose  to  eye 2* 

"  **         ear ^.  4- 

"  "         occipat 8- 

"  "  taU 23 

Tkil  22-6 

Length  of  fore  feet ..11* 

*«       hind  feet 13- 

Sknll  (occiput  broken).  Bi-temporal,  2*3 ;  bi-zygomatlc,  2*7 ;  fronto-men- 
tal,  3*2.  Lower  jaw :  angle  to  symphysis,  2*6 ;  angle  to  condyle,  1*2. 

This  Macaque  was  obtained  for  the  Academy  some  years  since  in  Paris,  by 
myseU^  and  as  great  confosion  occurs  in  regard  to  the  species  of  this  genus,  I 
would  have  had  great  reluctance  to  describe  it  as  a  new  species,  had  I  not  had 
tiie  opportunity  of  comparing  it  with  the  yarious  specimens  in  the  great  muse- 
ums of  both  Paris  and  London.  * 

The  only  previously  described  species  of  Micacus  with  long  tails,  and  with- 
out radiating  hairs  or  crests  upon  the  top  of  the  head,  are  the  M.  aureus  (Is. 
Geoff.,  Voy.  de  Belang.  1830),  of  which  the  general  color  is  pale  rad- 
dish-yellow,  with  limbs  grey  on  their  external  surfaces ;  the  M.  cynomolgus 
(Desmarest,  Mammalia,  p.  65,  1820,  Simia  cynomolgus  Linn.),  which  is 
olive,  dashed  with  black,  and  tail  much  longer  than  the  present  species.  The 
locality  is  also  difTerent.  I  have  examined  specimens  of  the  cynomolgus  from 
India,  Bengal,  Mauritius,  Java  and  Sumatra,  but  have  never  met  with  one 
from  the  Philippine  Islands  ;  the  M.  palpebrosus,  which  is  thus  described  by 
St.  Hilaire  (Cat.  des  Primates,  &c.,  Paris,  1851,  p.  93)  :  ''Les  paupi^res  sont 
blanches,  ainsi  qu'une  tache  plac^e  de  chaque  c&t^  au  dessus  de  la  paupi^re, 
•t  oontrastant  aveo  la  couleur  fonu^e  soit  de  I'espace  intermedi^re  au  deux 
taches,  soit  de  la  Uoe ;"  and  an  albino  specimen  in  the  museum  of  the  Jardin 
dee  Plantes,  described  by  St.  Hilaire  as  M.  Philippinensis  (Arch,  du  Mus., 
1843,  t.  xxadi.  p.  668),  which  presents  no  distinguishing  specific  characters, 
—the  form  of  the  head  being,  however,  entirely  different  from  that  of  the 
M.  fur. 

I  have  been  informed  by  M.  Jules  Verreaux,  who  has  spent  some  time  at 
the  Philippine  Islands,  that  this  animal  is  found  only  on  the  island  of  Luson, 
and  is  there,  unfortunately  for  the  inhabitants,  quite  common.  Though  in- 
habiting the  mountains  and  dense  forests  in  the  interior  of  the  island,  they 
frequently  make  nocturnal  excursions  to  the  sea-coast  in  large  troops,  utterly 
destroying  the  crops  planted  by  the  natives,  especially  those  of  turnips,  a 
root  of  which  they  appear  to  be  particularly  fond.  The  specific  name  is  be- 
stowed upon  them  on  account  of  their  thieving  propensities.  Their  flesh  is 
eaten  by  the  natives,  and  considered  a  great  delicacy. 

BAhkoo  XLiOA-imTLns  Slack,  Proc.  A.  N.  S.  1861,  p.  153. 

Microcebus  elegantulus  J.  LeConte,  Proc.  A.  N.  S.  1857,  p.  10. 

Galago  crassicaudaius  Ghray,  Ann.  Mag.  Nat.  Hist.  vol.  viii.  1861,  p.  63. 

Otolicnus  apacalis  Du  Ghaillu,  Proc.  Best.  Soo.  Nat.  Hist.  1861. 

General  color  dark  cinereous,  the  hairs  being  tipped  with  reddish-brown 
and  grey  during  the  basal  two-thirds  of  their  length.  Tail  cylindrical  and 
bushy,  tipped  with  white. 

Dr.  Cbay  (loo.  dt)  regards  this  species  as  identical  with  the  Galago  crasei" 
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caudatus  of  Bttonne  8t.  Hflaira  (Am.  da  Ifiis.  1812,  p.  M6).  II  b,  lu 
in  my  opiDion,  entirelj  diBtinot.  Th«  sp^oimaa  in  the  ooll«oUon  of 
Academy,  from  the  Da  Cfaailla  collection,  thoagh  adult,  as  may  be 
seen  by  the  examination  of  the  skall,  is  at  leaat  one-tiiird  smaller  than  the 
typioal  specimen  of  the  G,  creusicaudcOus  in  the  Paris  mnaeom ;  the  aose  is 
more  pointed,  and  the  general  coloration  very  different. 

The  white  tip  of  the  tail,  which  is  considered  by  Dr.  Gray  as  accidental,  I 
regard  as  a  well-marked  specific  character,  it  being  plainly  indicated  in  two 
very  yonng  specimens,  presented  to  the  Academy  by  Dr.  H.  A.  F6rd 
several  years  since.  One  of  these  is  decolorized  by  having  been  preserved  in 
alcohol ;  the  other  is  entirely  of  a  dark  slate  color,  with  the  exception  of  the 
white  apex  of  the  tail. 

A  cnrions  typographical  error  is  to  be  found  in  Maj.  Le  Conte's  description 
of  this  species  :  the  head  is  described  as  1  foot  9  inches  in  length ;  for  '*  head*' 
read — from  mnzzle  to  tip  of  tail. 

Paubbhtoitia  MA.DA.OASGA.BBN8IS  Etionne  St.  Hilaire,  Deoade  Philosophiqae,  t. 
iv.  p.  193.  1795. 

Cheiromys  Madagascarensia  Cavier,  Anat  Compar^e,  voL  L  1800 ;  Diet,  des 
Sciences  Nat. 

This  most  curious  mammal,  whose  place  in  the  scale  of  nature  was  for  a 
long  time  a  point  of  discussion  between  the  most  eminent  Buropean  natural- 
ists, and  which,  even  at  the  present  day,  has  been  regarded  by  some  as  a  ro- 
dent (vide  Tenney,  Natural  History,  &c.,  N.  Y.,  1865,  p.  2,  fig.  57),  thmigh 
the  manner  of  growth  of  its  incisors  is  entirely  different  from  that  of  the  ro- 
dentia,  was  first  described  by  the  elder  St.  Hilaire  under  the  generic  name  of 
Daubentonia,  in  1795.  In  ISOO,  Cuvier,  who  long  held  that  the  creature  was 
a  rodent,  re-described  it  under  the  name  of  CheiromySf  ^ti^^  manut ;  /uum-,  mus.  In 
the  Diction,  des  Sciences  Naturelles,  1816,  Art.  Aye  Ajre,  he  gives  his  reason  for 
the  change,  made,  it  is  said,  with  the  consent  of  the  originiu  discoverer,  in  the 
following  words  :  '*  Nous  avons  pr^f6r4  Cheiromys,  parceque  I'usage  de  donntr 
des  noms  d'homme  n*est  point  recu  en  soologie  comme  en  botanique."  Is 
this  sufficient  ground  for  a  change  ?  In  our  opinion  certainly  not,  imless  the 
absuid  rule  first  promulgated  by  the  French  naturalists,  which  would  compel 
us  to  ''consid^rer  comme  non  avenus  itoute/oit  en  les  citant  en  synonymie)  les 
noms  tomb^s  en  d^su^tude*'  {Is.  Geoff,  St.  Hilaire,  Gat.  des  Primates,  p.  zi.,) 
should  be  generally  adopted,  which  would  still  further  conftise  the  work  of 
■oological  nomenclature,  begun  by  Adam,  and  far  from  being  completed  at 
the  present  day. 

April  2d. 

The  President,  Dr.  Hats,  in  the  Chair. 

Thirty-eight  members  present. 
The  following  papers  were  presented  for  publication : 
**  On  dioicoeus  forms  of  Vitis  vinifera."     By  Thomas  Meehan. 
The  death  was  announced  of  Dr.  George  Jager,  of  Stuttgart,  Corre- 
spondent. 

April  9  th. 

The  President,  Dr.  Hays,  io  the  Chair. 

Thirty-six  members  present. 

The  following  papers  were  presented  for  publication : 

'« Description  of  New  Texan  M  jriapoda."    By  Dr.  H.  C.  Wood,  Jr. 
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**  Oft  two  new  MinenlB  from  Chedter  Co."    By  Isaao  Lea,  LL.  D. 

Pirof.  Cope  exhibited  sereral  vertebr»  of  a  Q  a  vial  from  the  cteta- 
eeom  marl  of  Barlington  Co.;  N.  J.,  and  proposed  for  the  new  fipecies 
the  name  of  Thoraoosanrns  brevispinos. 

A  letter  was  read  from  George  W.  Tryon,  Jr.,  offering  his  collection 
of  Shdh  to  the  Academy  on  certain  conditions,  which,  on  resolution, 
were  accepted.  The  collection  consists  of  over  10,000  species,  in  ad- 
di^n  to  100  jars  of  alcoholic  specimens,  mainly  of  naked  moUusca. 

The  ec^ectton  is  pacticolarly  rich  in  recently  described  species. 

• 

April  UA, 

The  President,  Da.  Hats,  in  the  Chair. 

ThiT^- eight  members  present. 

The  death  Was  announced  of  Br.  C.  W.  Pennook,  on  the  14th  inst., 
a  member. 


April  2Sd. 

The  President,  Db.  HatS|  in  the  Chair. 

Thirty- three  members  present. 

The  Allowing  was  presented  for  publication  : 

<'  A  third  study  of  the  Icterid»."     By  John  Casein. 

The  death  was  announced  of  Mr.  Samuel  C.  Mbrton,  a  member. 

April  ^Oth. 
The  President,  Da.  Hats,  in  the  Chair. 

Thir^three  members  present. 

The  roUowing  were  elected  correspondents : 

Ool.  F.  F.  Cavada,  U.  S.  Consul  at  Trinidad ;  Eogene  Oanssoin,  of 
Baltimore ;  Alpheus  Hyatt  and  F.  W.  Putnam,  of  SiJem,  Mass. 

The  following  were  elected  members  : 

Wm.  Hay,  James  H.  Little,  Beauveau  Borie,  J.  Boss  Snowden,  Wm. 
W.  Keen,  Jr.,  M.  D.,  £dward  J.  Nolan,  M.  D.,  Charles  Magarge, 
Charles  S.  Coxe,  Isaiah  V.  Williamson,  Matthew  Baird,  Charles 
Wheeler,  Robert  H.  Gratz,  Adolph  E.  Borie,  H.  Pratt  McKean,  Qeo. 
F.  Tyler,  Wistar  Morris,  Joseph  F.  Page,  Israel  Morria,  A.  Campbell, 
Thomas  A.  Scott,  H.  H.  Houston,  Charles  Spencer,  Gustarus  S.  Ben- 
son, Wm.  A.  Blanchard. 

On  favorable  report  of  the  respective  Committees,  the  following  were 
ordered  to  be  published : 

On  SUCLASm,  a  genus  of  extinct  Cheloniito. 

BY   E.   D.   COPE. 

This  genus  is  established  on  a  species  represented  by  a  single  imperfect 
cranium,  procured  bj  Thos.  Heritage  from  his  marl  excavations  near  Hurff- 
Tille,  in  Gamden  Co.,  N.  J.    The  matrix  in  which  it  is  presenred  is  very  simi- 
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lar  to  that  near  Vmcenttown,  in  which  the  cranium  of  the  ThoracoBanms 
neocsesariensis  was  discoTered,  being  a  coarse  granular  limestone  in 
many  places,  with  numerous  black  rounded  grains  of  perhaps  phosphate  of 
iron  or  hornblende.  It  is  abundantly  penetrated  by  Teredo  tibialis  Mort., 
contains  Gryphaea  vomer  abundantly,  and  has  afforded  the  only  specimen 
of  Aturia  from  the  eastern  cretaceous  beds,  which  I  have  called  A.  p  a  u  c  i  f  e  x.* 
The  bed  is  but  a  few  inches  thick,  and  is  frequently  interrupted,  and  is  over 
and  underlaid  by  the  green  sand  of  Cook's  middle  bed. 

The  physiognomy  of  this  large  turtle,  in  the  obliquely  expanded  syg^omata 
and  short  muzzle,  is  like  the  Pleurodire  genera  Podocnemis  Wagl.  among  re- 
cent Ghelonia,  and  Bothremys  Leidy,  of  t£e  same  age,  among  extinct  forms.  Its 
completely  overarched  temporal  fosss  add  to  the  impression  of  its  affimty  to  the 
former  genus,  but  on  inspection  of  the  vomer,  it  is  found  to  be,  as  in  Uie  true 
Gheloniidee,  largely  developed  on  the  palatal  surface  between  the  o.  o.  maxil- 
laria,  and  to  extend  to  a  posteriorly  situated  nareal  opening.  Though  this 
element  is  unossified  in  the  Ghelonioid  types  of  Pleurodira,  Peltocephalus  and 
Podocnemis,  it  is  well  developed  in  the  family  Chelydidse  (Ag^assiz),  and  the 
peculiarity  of  the  cretaceous  species  might  still  exist  in  this  sub-order.  As  it 
is  a  matter  of  much  interest  to  determine  the  precedence  in  time  of  the  two 
sub-orders  of  Ghelonians,  I  have  taken  pains  to  remove  the  matrix  from  the 
orbital  and  nasal  cavities,  so  as  to  determine  the  structure  of  the  prefrontal 
bone.  As  I  have  elsewhere  pointed  out,  this  sends  downward  a  column  to  the 
vomer,  either  vertically  or  directed  obliquely  inwards,  in  all  the  Gryptodira, 
while  in  the  Pleurodira  the  column  is  wanting. 

It  might  be  reasonably  anticipated  that,  in  the  period  of  the  Gretaceous,  the 
less  typical  sub-order  now  characteristic  of  the  Southern  Hemisphere  would 
abound,  if  not  entirely  prevail.  Its  genera  occur  in  the  different  epochs  of  the 
Jurassic  period,  and  Prof.  Agassiz  suspects  one,  at  least,  of  the  Gretaceous 
Chelonise  of  Europe  to  be  really  Pleurodire.  The  species  herein  described, 
however,  I  must  refer  to  the  true  Gheloniidse,  and  consider  it  as  an  undescribed 
genus,  having  marks  of  resemblance  to  the  Trionychids  and  Hydraspididas.  It 
differs  from  Ghelonia  in  its  large  naso-palatal  foramen,  thus  resembling  Trio- 
nyx,  in  the  complete  flooring  of  the  nasal  meatus  by  tiie  vomer  and  p^atines 
as  far  back  as  the  line  of  the  inferior  openings  of  the  orbits,  and  by  the  shallow- 
ness of  the  palate  and  slight  developement  of  the  alveolar  margin. 

The  diagnosis  will  be  as  follows  :  that  of  Bothremys  a  Hydraspid,  which  has 
furnished  the  only  other  cranium  from  the  same  formation,  is  introduced.  It 
also  has  the  vomer  osseous,  extensively  in  contact  with  the  maxillaries  on  the 
palatine  surface. 

BoTHRBMTS  Leidy.  Posterior  nares  separating  vomer  from  o.  o.  palaUna ;  pre- 
maxillary  margin  concave,  involute ;  alveolar  surface  profoundly  concave, 
vomerine  surface  a  sulcus.    Nasal  meatus  floored  in  front. 

EuCLASTES  Gope.  Maxillaries  and  palatines  separated  throughout  by  the  pro- 
longed vomer  ;  posterior  nares  opposite  palatal  front  margin  of  orbits ;  pre- 
ma^ollary  margin  projecting,  beak-like ;  alveolar  face  little  concave,  vomer 
forming  a  central  ridge.  Floor  of  nasal  meatus  perforate  for  hook  of  man- 
dible. 

While  Bothremys  had  an  inferior  mouth  and  projecting  mussle,  as  in  the 
modern  Hydraspides,  the  nostrils  of  the  Euclastes  were  superior  and  behind 
the  short  projecting  beak.  The  orbits  are  not,  as  in  the  Macrochelys  of  the 
Mississippi,  far  anterior  and  reduced  in  size,  but  their  centres  are  distant  from 
the  end  of  the  muzzle  (measured  axially)  more  than  one-third  the  total  leng^th 
of  the  cranium. 

The  descending  portion  of  the  prefrontal  is  very  wide,  and  equal  to  the  width 

*  Proc.  Academy,  186S,  p.  S. 
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of  the  maxillary  outside  the  lachynnal  foramen ;  the  latter  is  small.  Inter- 
nallj  the  columns  of  the  prefrontals  converge  below  to  nearly  an  acute  angle, 
and  are  directed  forwards  along  the  vomer.  They  restrict  the  nasal  meatus 
extensively,  leaving  its  diameter  less  than  that  of  the  columns.  On  the  muzsle 
the  prefrontals  have  but  a  short  common  suture,  admitting  the  frontal  far  be- 
tween them.  The  internal  nostrils  have  a  diameter  each  side  the  septum, 
equal  to  that  of  the  meatus  between  the  prefrontals. 

EUCLASTKS  PLATT0P8  CopC. 

Premaxillaries  narrow,  rounded  in  front,  maxillary  outline  nearly  straight  to 
below  anterior  rim  of  orbits,  where  the  breadth  of  th»  muzsle  is  four  inches, 
length  to  end  of  muzzle  only  two.  Plane  from  top  of  prefrontals  to  maxillary 
margin  straight,  oblique.  Maxillary  margin  with  a  gentle  sigmoid  flexure. 
Squamosal  much  expanded  below  and  behind  orbits.  Frontal  region  flat,  pa- 
rietal rising  behind.  Nasal  meatus  subquadrate,  slightly  narrowed  below,  its 
palatal  foramen  with  a  free  lateral  osseous  margin.  Alveolar  ridge  divergent, 
little  projecting  above  the  oblique  surface ;  the  latter  is  most  concave  behind 
on  each  side  the  vomer,  and  presents  no  ridges,  and  few  nutritious  foramina. 
Line  of  eommon  suture  of  o.  o.  maxillaria  in  front  of  vomer,  in  a  sulcus.  Pala- 
tines cuneiform  with  everted  margins  posteriorly,  latter  most  elevated  on  each 
side  the  small  choanal  opening,  which  is  bounded  in  front  by  the  projecting  pos- 
terior knob  of  the  vomer.  The  maxillaries  are  very  massive,  and  underlie  more 
than  two-thirds  the  area  of  the  orbits  ;  they  receive  a  very  extensive  descend- 
ing portion  of  the  prefrontals,  their  union  extending  so  far  towards  the  median 
line  as  to  leave  but  a  narrow  nasal  meatus.  This  offers  a  powerful  resistant 
lace  to  the  motion  of  the  mandible.  The  posterior,  orbital  margin  is  *75  inch 
in  thickness,  and  is  at  right  angles  to  its  alveolar  margin.  Pterygoids  almost 
entirely  broken  away.  The  following  measurements  will  furnish  the  best  data 
for  a  comprehension  of  the  form  in  detail : 

In.  lin. 

Total  length  cranium » 11 

Breadth  l^hind  orbits 8  6 

*^      between  posterior  margins  orbits 5  2*5 

Least  interorbital  width 2  2<5 

Width  of  nasal  meatus I       '  2*5 

Depth  premaxillaries 1  1 

"      maxillary  at  middle  orbit 1  3*5 

"      squamosal  at  zygomatic  arch 2  2 

Length  naso-prefrontals 2  3 

"  "  common  suture 6*2 

*<        common  suture  frontals ^ 2  4 

**        from  anterior  margin  orbit  to  nasal  meatus.. 11 

"        from  premaxillary  marg^  to  end  vomer •« 3  9 

Width  posterior  nares  together 1  1*5 

"      palatine  bone  opposite  end  of  vomer ^ 9 

«      vomer  near  anterior  extremity 7 

Greatest  diameter  of  orbit 2  6 

Least  "  "     ^ 2 

The  broad,  regular  alveolar  surfaces  have  no  doubt  supported  a  massive 
corneous  table,  in  some  degree  like  that  of  Platypeltis  f  ero  x,  and  with  little 
or  no  external  cutting  margin.  This  arrangement,  as  well  as  the  compactness 
€f  Structure,  is  appropriate  to  a  nutrition  dependent  on  crushing  more  or  less 
hard  bodies,  as  molluscs.  That  the  Ostres,  Terebratulae,  etc.,  of  the  sea  coasts 
or  estuaries  in  which  it  lived  formed  much  of  its  food,  is  therefore  quite  pro- 
Uble. 

Estimating  the  proportions  to  have  been  simUar  to  those  of  Hydraspis 
maximiliani,  the  dimensions  of  the  Euclastes  platyops  were — 
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yt.  Ik. 

Length  from  end  muzzle  to  end  tail 6  t} 

"        of  carapace 4  7 

Width  of  plastron  at  middle 3  0] 


Kote  on  DioieoBiii  formt  of  VITI8  VXHIFSSA,  L. 

BY  THOMAS   MEEHAN. 

The  different  species  of  Vitis  are  so  closely  allied  that  the  sjstematist  is  often 
puzzled  to  find  distinguishing  characters,  and  hence  liable  to  give  too  much 
Importance  to  points  really  of  little  value. 

De  Gandolle,  in  his  Prodromus,  divides  Vitis  into  two  sections,  according  to 
the  inflorescence, — one,  natives  of  this  country,  with  imperfect  flower  (Dimae 
aut  polyffamKy  Americana)  ;  the  other,  perfect  and  Old-world  forms  {Hermapkro^ 
dttsBj  in  orbe  veteri  indigen«)^ — but  as  Vitit  is  not  of  a  true  declinous  type,  but 
of  that  class  which  suppresses  or  develops  its  sexual  organs  according  to  cir- 
cumstances, such  a  division  is  at  best  of  doubtful  value. 

Viti*  vinifera^  the  great  type  of  Asiatic  forms,  has  not  probably  been  observed 
closely  in  a  natural  state  :  and  under  cultivation,  in  the  hands  of  cultivators 
who  value  the  vine  for  its  fruit  only,  barren  plants  would  not  likely  be  pre- 
served. Yet  pistillate  or  female  plants  do  not  seem  uncommon,  for  De  Gan- 
dolle says  (vol.  i.  p.  633,)  <'  Seminibus  numero  variis  imo  interdum  omnibns 
abortivis,"  these  seedless  grapes  being  most  likely  the  product  of  unimpreg- 
nated  ovaries. 

That  male  plants  do  exist  is,  however,  proved  by  a  specimen,  in  the  Acade- 
my's Herbarium,  of  Vitis  vini/era  maseula^  gathered  near  Naples  by  Tenore. 

In  the  endeavor  to  distinguish  forms  of  Vitit  vini/era  from  American  species, 
its  hermaphrodite  character  is  still  often  insisted  on ;  but  with  the  demonstra- 
tion of  the  existence  certainly  of  male  flowers,  and  the  probable  existence  of 
female  ones,  this  distinction  becomes  too  uncertain  to  be  of  much  value. 


Descriptions  of  new  speoies  of  Texan  ICTBIAPODA, 

BY  DR.   HORATIO  0.  WOOD,  JR. 

Genus  GERMATIA. 

G.  LiNCKCI. 

G.  dilute  brunnea,  linea  mediana  saturate  viride  et  alt«ris  lateralibus  inter- 
dum obsoletis  omata ;  stomatis  dorsalibus  singula  maculis  duis  laete  rubris 
marginata. 

This  handsome  species  is  of  a  brownish  color,  with  the  dark  green  median 
stripe  often  involving  nearly  the  whole  of  the  posterior  portion  of  the  dorsum. 
The  lateral  stripes  appear  to  be  sometimes  wanting.  The  head  is  marked  much 
as  in  C.  forceps  ;  in  the  dried  specimen  it  is  of  a  nearly  uniform  reddish  ferru- 
ginous color.  The  scuta  are  roughened  with  rather  distant  small  spines  ,*  their 
margins  are  thin,  elevated,  without  conspicuous  spines.  The  antennae  are  of 
the  same  color  as  the  head,  as  indeed  are  all  of  its'  appendages.  The  spots 
bordering  the  dorsal  stomata  are  somewhat  kidney-shaped,  and  of  a  scarlet 
lake  color. 

The  under  surface  of  the  body,  the  coxsb  and  femora,  are  of  a  light  brown 
color.  The  tibiae  and  tarsi  are  of  a  dark  greenish  tint.  The  metatarsi  are  of 
nearly  the  same  tint  as  the  head ;  the  first  article  is  about  equal  to  the  next 
five  in  length.  The  sterna  are  rather  deeply  impressed  with  a  median  longi- 
tudinal line.  The  body  of  the  largest  specimen  in  my  possession  is  about  seven 
lines  in  length. 

The  foregoing  description  is  taken  chiefly  from  dried  specimens,  in  which  the 
coloration,  I  presume,  does  not  differ  materially  from  that  of  life. 
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Pr.  Lincecum  states,  in  his  letter  accompanying  the  specimens,  that  their 
laTorite  haunts  are  under  stones,  in  hollow  logs,  and  especially  about  unused 
fire-places.  He  also  says  that  they  are  not  half  the  size  of  C.forcept,  In  dedi- 
cating this  species  to  Dr.  Lincecum,  I  do  it  as  a  well  merited  token  of  respect 
for  his  untiring  zeal  as  a  field  naturalist,  and  for  the  liberality  with  which  he 
furnishes  others  with  the  results  of  his  own  industry.  I  am  indebted  to  the 
Doctor  for  all  the  species  described  in  this  paper. 

Genus  POLTDESMUS. 

P.  IlfPVRUS. 

P.  dilute  brunneus  fusco  yariatus ;  scutis  rubro  marginatis ;  scuto  anale  tri- 
ang^lare,  apice  elongato  truncato;  appendicibus  masculis,  robustis,  spina 
terminale  hand  pilosa. 

The  color  is  a  light  brown,  finely  mottled  with  dark  brown,  the  dark  color 
predominating  in  the  central  portions  of  the  scuta,  the  light  on  the  lateral 
parts.  The  scuta  are  ornamented  with  a  narrow  reddish  flesh-colored  line 
both  on  their  posterior  and  lateral  margins,  which  is,  however,  more  pro- 
nounced on  the  lateral  margins  ;  the  first  scutum  has  a  similar  line  on  its  ante- 
rior margin.  The  vertex  has  a  strongly  pronounced  median  line.  The  antennae 
are  filiform,  somewhat  pilose,  and  like  the  ventral  surface  and  pubescent  feet, 
a  light  yellowish  brown.  The  male  appendages  are  robust,  their  blunt 
distal  end  is  covered  with  long  hairs,  and  gives  origin  to  two  spines,  neither  of 
which  are  hairy ;  the  larger  of  these  is  regularly  curved,  except  at  its  extreme 
point,  where  it  is  abruptly  bent ;  the  other  is  slender,  curved,  aud  acute.  The 
total  length  of  the  body  and  head  is  about  an  inch. 

This  species  is  closely  allied  to  P.  kupidipetj  differing  from  it,  however,  in 
coloring  and  in  the  form  of  the  genital  appendages.  I  have  not  examined  any 
females.  Dr.  Lincecum  informs  me  that  it  is  rare  in  Texas,  especially  in  dry 
seasons,  and  is  found  chiefly  under  old  cow  dung.  Its  favorite  haunts  suggested 
its  name,  although  it  is  one  of  our  handsomest  species. 

Qenus  lULUS. 

L  0JB8IDB. 

I.  ciBsios,  brunneo  annulatus ;  antennis  filiformibus,  modicis,  pilosis ;  capitis 
vertice  subnigra,  superflcie  antica  dilute  brunnea,  margine  antico  modice 
emarginato  ;  scutorum  lateribus  canaliculatis ;  mucrone  modice  magno,  recto, 
robusto ;  segmentis  56,  hand  pilosis. 

The  color  of  this  species  is  a  sort  of  bluish  gpray,  more  or  less  involved  in 
the  brown  rings.  The  antennae  are  slender,  and  not  at  all  clavate.  The  sides 
are  chased  with  moderately  close  channels,  which  on  the  anterior  scuta  are 
strongly  pronounced,  but  on  the  posterior  are  somewhat  obsolete.  The  last 
scutum  is  prolonged  into  a  somewhat  blunt  mucro,  at  least  the  latter  is 
quite  obtuse  in  the  only  specimen  which  I  have  seen.  The  male  genital  ap- 
pendages are  composed,  as  in  the  allied  species,  of  two  parts.  The  chief  of 
these  gives  origin  on  the  outer  part  on  each  side  to  a  process,  which  is  bifur- 
cated almost  to  its  base ;  the  arms  which  thus  originate  are  separated  by 
a  narrow  fissure,  one  of  them  is  thin,  broad,  and  distally  narrowed  to  a  point ; 
it  is  so  placed  as  to  present  its  broad  aspect  somewhat  obliquely  towards  the 
flank  of  the  animal.  The  other  is  shorter,  clavate,  distally  coarsely  profusely 
pilose,  and  set  as  it  were  at  an  angle  to  the  first,  so  as  to  face  obliquely  back- 
wards. The  inner  portion  of  the  male  appendages  consists  on  each  side  of  two 
slender,  subcylindrical,  smooth  processes,  which  are  united  at  their  bases  ;  the 
shortest  of  them  is  nearly  straight,  the  longer  somewhat  bent.  The  total 
length  of  my  specimen  is  nearly  two  inches. 

1.  DIVKRSIFBOlfS. 

I.  saliirate  brunneus,  linea  nigra  mediana  et  seriebus  lateralibus  macule  ni- 
grae  omatus ;  capitis  vertice  subnigra,  superficie  antica  cinerea,  margine  antico 
distincte  emarginato ;  mucrone  modice  magno,  recto ;  segmentis  52. 
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The  antennas  of  this  species  are  filiform  and  pubescent  The  male  genital 
appendages  are  composed  on  each  side  of  two  parts,  the  outer  of  which  is 
broad,  thin,  and  very  irregular,  ending  in  two  processes,  of  which  the  outer  is 
short,  very  strongly  expanded  distally  and  pUose,  and  often  of  a  black  color ; 
the  inner  is  longer  and  more  irregular,  narrowing  ft'om  the  base,  distally  it  is 
bent  nearly  at  right  angles  to  itself,  ending  in  cylindrical  points.  The  inner 
of  the  two  parts  is  composed  of  a  single  irregular,  thin  process,  which  has  at 
first  somewhat  of  the  swan-neck  curve,  and  near  its  end  is  bent  sharply  at 
right  angles  to  itself;  it  gives  origin  to  two  sharp  spines,  one  arising  from  the 
angle  and  the  other  from  the  shaft,  so  as  to  be,  as  it  were,  shielded  by  the  bent 
portion.  The  female  appendages  are  similar  to  those  of  /.  imprenut^  differing, 
however,  in  the  shape  of  the  lower  plates  on  each  side,  which  give  more  the 
appearance  of  a  volute  shell  than  of  a  bivalve.  The  total  length  of  the  head 
and  body  is  about  two  inches. 

This  is  a  species  of  which  I  received  a  single  specimen  in  a  large  collection 
from  South  Illinois,  and  mentioned  under  /.  impretaus  in  my  monograph. 
It  appears  to  be  rare  in  the  Western  States,  but  very  plenty  in  Texas. 


Ob  two  Few  Minerals  from  Chester  Co.t  Peim. 

BT  ISAAO  LBA. 

On  a  visit  last  summer  to  the  well  known  Corundum  locality  near  UnionTille, 
Chester  Co.,  my  attention  was  attracted  to  an  adhering  fibrous  mass,  on  the  side 
of  a  large  piece  of  Corundum  on  the  farm  of  Mr.  John  Lesley,  Jr.  This  was  evi- 
dently different  from  any  mineral  accompanying  Corundum  which  I  had  ever 
seen  ;  and  the  application  of  my  chisel  showed  at  once  that  it  had  no  outward 
characteristic  of  that  exceedingly  hard  mineral.  On  the  contrary,  the  edge  of  the 
instrument  easily  penetrated  it,  but  at  the  same  time  it  was  tough  and  adhered 
so  closely  to  the  side  of  the  mass  of  Corundum  that  it  was  with  great  difficult 
I  got  quite  a  large  piece  off  without  breaking  it  up.  Subsequently  I  took  my 
friend  Mr.  Jefferis  to  the  spot,  and  we  obtained  the  remaining  portion.  On  the 
careful  examination  of  other  masses  of  Corundum  in  possession  of  Mr.  Lesley 
we  could  find  no  more  of  it.  We  found,  however,  pieces  of  a  soft  mineral  which 
had  a  lamellar  structure,  and  which  I  think  will  prove  to  be  the  same  substance 
when  they  shall  both  be  analysed.  Believing  that  these  are  varieties  of  the 
same  mineral,  and  that  it  has  heretofore  not  been  observed,  I  propose  to  call  it 
Lesleyite^  after  the  proprietor  of  the  farm  where  it  was  found. 

On  some  of  the  masses  of  Corundumwe  found  very  fine  large  lamellar  crystals 
of  Emerylittj  some  of  the  cleavage  laminse  of  which  were  one  to  two  inches  long 
and  more  than  an  inch  broad.  Some  of  these  crystals  exhibited  well  defined 
hexagonal  prismatic  sides.  I  believe  no  such  fine  specimens  of  SmeryUte  have 
been  found  elsewhere.  In  a  few  cases  there  were  beautifully  decremented 
crystals.  In  some  of  the  cleavage  plates  may  be  observed  irregular  red  spots, 
which  under  the  microscope  are  transparent  and  of  a  bright  color,  but  they 
present  no  regular  crystalline  form  and  are,  no  doubt,  composed  of  one  of  the 
oxides  of  iron.  When  thin  laminae  were  subjected  to  the  polaroscope  the  red 
color  was  unusually  brilliant. 

Connected  with  these  crystals  of  Emen/lite  and  passing  into  and  through 
them,  are  dark  g^en  hexagonal,  translucent  TourmaiineSf  in  prisms  often  an 
inch  long,  some  of  them  being  one-tenth  of  an  inch  thick.  There  Is  also  much 
black  Tourmaline  connected  with  the  Corundum. 

The  most  important  and  rarest  mineral  of  this  locality  is,  however,  Diatpori 
(Dihidrate  of  Alumina.)  This  I  found  in  connexion  with  the  large  cleavage 
plates  of  Emerylite  which  surrounded  the  crystals  of  Diatpore^  imbedding  them 
in  the  mass.  Some  of  the  Diatpore  was  in  lamellated  masses  of  two  to  three 
inches  and  often  of  adamantine  brilliancy.  Some  of  the  crystals  of  ^Duupore 
are  of  a  pure  opaque  white,  while  others  are  of  a  fawn  color  inclining  to  topaz 
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color.  Others  again  are  greenish  and  splendent.  The  prisms  are  hexagonal 
with  four  terminal  planes,  somewhat  like  the  figure  in  Dana's  Mineralogy.  The 
largest  I  found  is  imperfect  and  measures  in  length  an  inch,  and  in  breadth 
three-fourths  of  an  inch.  The  finest  and  most  perfect  one  is  eleven-twentieths 
of  an  inch  long  and  five-twentieths  thick,  being  well  terminated  at  both  ends 
with  four  planes.  Two  small  ones,  about  three-tenths  of  an  inch  long,  are  ter- 
minated also  at  both  ends  with  four  planes.  These  as  well  as  some  other 
crjstals  present  very  closely  the  color  and  appearance  of  crystals  of  Topaz.  One 
of  the  crystals  of  IHatpore  had  a  crystal  of  transparent  gpreen  Tottrmaline  pass- 
ing through  the  middle  of  the  prism  and  the  whole  was  enveloped  by  lamellar 
crystal^  of  pearly  Emerylite^  showing  that  the  Tourmaline  was  first  crystallized, 
then  the  Diaapore  and  lastly  the  Emerylite.  Mr.  Jefferis  also  obtained  some 
fine  specimens. 

Another  species  of  mineral,  which  I  believe  heretofore  unnoticed,  belong^  to 
the  Mica  Family.  It  is  found  only  imbedded  in  the  masses  of  Lealeyite,  It  has 
a  gray  metallic  color  resembling  Zinc.  It  is  translucent  only  in  thin  cleavage 
laminse.  I  propose  to  call  this  Patttnonite^  after  Mr.  Johnson  Patterson,  the 
owner  of  the  adjoining  farm,  and  where  the  large  masses  of  Corundum  were 
first  found,  one  of  which  weighed  four  thousand  pounds.  Mr.  Patterson  has 
always  most  liberally  promoted  the  objects  of  Mineralogists  who  have  visited 
him  in  search  of  minerals,  and  it  is  due  to  Mr.  Lesley  to  say  the  same  of  him. 

LesleyiU,  Fibrous  or  lamellar,  sometimes  inclining  to  massive.  Color 
whitish  passing  into  reddish.  Hardness  about  three.  Streak  white.  Before 
the  blowpipe  parts  with  its  water  and  becomes  opaque  white.  Does  not  fuse 
with  borax.  Does  not  dissolve  in  muriatic  acid.  Under  the  microscope  it  pre- 
sents no  observable  characteristics.  Its  gravity  is  greater  than  that  of  quartz. 
There  is  a  disposition  in  the  crystalline  fibrous  structure  to  diverge  from  a 
central  point  to  be  stellate,  and  in  one  crystal  before  me  the  radiating  fibres 
are  nearly  four  inches  long. 

PatUTMonUe,  Basal  cleavage  imperfect,  rarely  if  ever  presenting  an  hexago- 
nal prism,  but  disposed  to  present  triangular  plates,  which  joining  make  a  sub- 
tetrahedral  mass.  The  laminae  are  not  flexible  and  but  slightly  translucent. 
The  color  is  metallic,  bluish  gray,  resembling  2S%ne.  The  streak  is  grayish. 
Before  the  blowpipe  parts  with  its  water,  but  does  not  exfoliate  like  Jefferiiite, 
nor  does  it  intumesce  like  CryophyllUe  and  Ltpidomelane^  both  of  which  fuse 
easily.  With  borax  melts  into  a  black  bead.  Does  not  dissolve  in  muriatic 
acid.  Hardness  about  two.  Under  the  microscope,  with  a  power  of  one  hun- 
dred diameters,  many  imperfect  black  plates  may  be  observed,  some  of  which 
are  hexagonal,  and  they  are  probably  one  of  the  oxides  of  iron,  OSthiUf 

This  mineral  may  easily  be  distinguished  from  Muteovite  by  its  crystalline 
form,  by  its  color  and  by  its  opacity.  From  Clinoehlore  by  its  lighter  color,  its 
form  of  crystals,  its  transparency  and  its  want  of  elasticity  of  laminae.  From 
OrjfophyUite  by  its  lighter  color  and  its  want  of  easy  fusibility.  From  Lepido- 
mdane  by  its  lighter  color,  its  want  of  easy  fusibility,  its  crystalline  form,  &c. 


A  third  stody  of  the  ICTBBIDJB. 
BT  JOHN   0A88IN. 

3.  Sub-family  Ictkrina. 

Having  for  examination  one  of  the  most  extensive  collections  of  the  birds  of 
this  group  ever  got  together,  and  which  includes  a  large  number  of  specimens 
in  young  and  immature  plumage,  as  well  as  adults,  with  the  sexes  carefully 
marked,  I  have  given  short  descriptions  of  all  the  species,  and  the  various 
plumages  of  females  and  young,  so  far  as  they  can  be  clearly  determined.  Of 
such  species  as  I  have  not  specimens,  but  of  which  I  have  no  reason  to  doubt 
the  validity,  I  have  copied  the  original  descriptions. 
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This  large  and  comprehensiye  series  is  composed  essentiallj  of  the  collectioa 
of  the  Philadelphia  Academji  the  fine  and  in  fact  extraordinary  collection  of 
the  Smithsonian  Institution,  placed  at  my  disposal  with  the  usual  generosity 
and  true  scientific  spirit  of  Uiat  great  Institution  by  Professor  Joseph  Heniy, 
its  accomplished  Secretary,  and  the  fine  collection  of  my  friend,  that  dis- 
tinguished ornithologist,  Mr.  Greorge  N.  Lawrence,  of  New  York.  The  collec- 
tion of  the  Philadelphia  Academy  contains  neariy  all  the  species  mentioned  ia 
this  memoir,  mainly  derived  from  the  Massena  collection,  but  the  labels  indi- 
cating locality  are  not  always  sufficiently  explicit, — in  which  respect,  however, 
those  of  the  Smithsonian  Institution  and  of  Mr.  Lawrence  are  generally  entirely 
authentic  and  satisfactory. 

I.  Genus  ICTERUS,  Brisson. 

Genus  Icterus,  Briss.  Om.,  ii.  p.  85  (1760), 

1.  Ieteru9. 

1.  IcTKRUS  VULGARIS,  Daudin.  , 

Icterus  vulgaris,  Daud.  Traite  d'Om.  ii.  p.  340  (1800). 

Oriolus  Icterus,  Linn.,  Syst.  Nat  i.  p.  161  (1766). 

Coracias  Xanthomus,  Scop.,  Ann. 'Hist.  Nat.  i.  p.  39  (1768);  not  C.  JTam^ 

thomtUy  Linn.,  Syst.  Nat.  i.  p.  108  (1758). 

Aud.  B.  of  Am.,  oct.  ed.,  vii.  pi.  499.     Buff.  PL  Enl.  532.     Catesby  Car. 

App.  pi.  5. 

Large;  plumage  of  the  throat  and  neck  in  front  elongated,  linear  and  pointed:  Mil 
nearly  xtrajght  or  BlighUy  curved.  A  naked  space  behind  the  eye.  Wing  rather  long, 
third  and  fourth  quills  longest ;  tail  rather  long,  feet  robust  Adult  p.  Head  black ;  biiek, 
wingfl  and  tail  black ;  shoulders  yellow,  greater  coverts  white,  and  edges  of  shorter  qoiUs 
white,  forming  a  longitudinal  band  of  white  on  the  wing.    Neck  behind,  rump,  and  entire 


Quills  dark  brown,  under  parts  dull  gamboge-yellow.    Total  lengtb  about  0  inches. 

/Taft.— Northern  South  America,  Venesuela,  Guiana,  Rio  wegro,  northern  Braifl, 
Jamaica?  southern  United  States?  Spec,  in  Mus.  Acad.,  PhilacuL,  and  Mns.  Smiths. 
Washiilgton. 

Easily  recognized  by  its  lengthened  beard-like  feathers  on  the  throat  and 
neck,  its  large  size,  and  wide  stripe  of  white  through  the  wing  longitudinally 
fVom  the  yellow  of  the  shoulder  to  the  end  of  the  secondary  quills.  The  next 
species  has,  however,  all  these  characters,  and  is  probably  not  distinct.  I  have 
only  seen  this  species  from  Northern  South  America,  though  one  specimen  in 
the  Smiths.  Mus.  is  undoubtedly  from  Jamaica ;  but  this  bird  is  so  common  in 
cages  that  almost  any  locality  is  possible  1 

2.  Icterus  lonqirostris,  (Vieillot). 

Agelaius  longirostris,  Vieill.  Nouv.  Diet,  xxxiv.  p.  547  (1819). 
Icterus  longirostris,  (Vieill.)  Bonap.  Consp.  Av.  i.  p.  435. 

fliii.— Northern  South  America:  "  Carthagena,  New  Grenada **  (Verreaux).  Spec.  In  Mus 
Acad.  Philada.,  and  Mus.  Smiths.  Washington. 

This  species,  if  such  it  is,  may  be  distinguished  from  the  preceding  by  its 
more  slender  and  rather  longer  bill,  and  the  specimens  that  I  have  seen  are 
a  pale  lemon-yellow,  instead  of  the  usual  orange-yellow  of/.  vulgarU;  but  it 
has  the  same  description  of  lengthened  and  linear  feathers  on  the  neck  in 
front,  and  the  longitudinal  band  of  white  on  the  wing.  In  this  bird  the  black 
of  the  head  perhaps  extends  downwards  on  the  neck  further  than  in  the  pre- 
ceding, but  the  general  distribution  of  colors  is  very  nearly  the  same.  The 
character  indicated  by  Bonaparte  as  above,  "  ted  ctrvice  niffrOf"  I  fail  to  recog- 
nize.   It  is  a  species  of  but  very  imperfect  respectability. 

One  specimen  in  the  Smithsonian  Mus.,  labelled  as  this  bird  in  the  hand- 
writing of  that  excellent  ornithologist,  Jules  Verreaux,  is  from  Carthagena, 
New  Grenada ;  others,  in  the  Academy  Mus.,  are  without  labels  indicating 
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locality.    This  bird  and  the  preceding  are  not  uncommon  in  the  cities  of  the 
United  States  on  the  Atlantic  seaboard,  as  cage-birds. 

3.  Icterus  aubantius  (Hahn.) 

Xanthomus  aurantius,  Hahn,  Voeg.  pt.  yi.  p.  1  (1820). 
**  Xanthomus  aurantius,  Wagler/'  Hahn,  as  aboye. 
Oriolus  Jamacaii,  Gm.  Sjst.  Nat.  i.  p.  391  (lTd8). 
Jamacaii  Brasiliensibus,  Marcg.  et  Piso,  Hist.  Nat.  BraaU,  p.  198  (1648). 
Hahn,  Voeg.  vi.  pi.  1.    Prevost,  Ois.  Exot.  pi.  70. 

Easily  distingaiahed  from  the  preceding  by  the  feathers  of  ihe  throat  and  neck 
being  somewhat  lengthened  only,  but  of  the  usual  form  (not  linear  nor  pointed,  as  in  the 
preceding).  Greater  wins  coterts  black,  a  large  triangular  spot  of  white  on  the  wing  (not 
a  long  wide  stripe,  as  in  the  preceding).    Naked  space  behind  the  eye^  smalL 

lArge,  bUl  nearly  straight,  pointed ;  wing  rather  long,  third,  fourtn  and  fifth  quills  long* 
est ;  tail  long ;  feet  robust.  Head,  back,  wings  and  tail  black,  shoulders  orange-yellow, 
wliig  with  a  larse  trianjprular  spot  of  white.  Neck  behind,  rump,  and  entire  under  piurts 
rieh  orange-yellow.  Btll  bluish-black,  lighter  at  base  of  under  mandible ;  legs  dark  brown. 
Total  length  about  10  inches ;  wing  4^  tail  4}^  to  ^  inches.  Adult  male.  Female  rather 
smaller,  but  similar  in  colors. 

Ai6.— Brasil ;  Bahia;  Gear*.  Spec,  in  Mns.  Acad.  Philada-  and  Mns.- Smiths.  Washing- 
ton. 

This  species  cam  readily  be  distinguished  from  /.  vulgaris,  with  which  it  has 
been  frequently  confounded,  by  the  absence  of  the  long  beard-like  feathers  of 
the  throat  which  characterize  the  former  bird,  and  other  strong  cliaracters. 
The  fine  orange  color  prevailing  in  this  group  of  birds  attains  a  maximum  in 
this  beautiful  species,  and  seems  especially  rich  and  inclining  to  brilliant  red- 
dish in  specimens  from  Northern  Brazil.  This  bird  and  /.  gularia  are  the  larg- 
tst  of  this  genus,  both  being  rather  larger  than  /.  tmlgariM, 

-The  proper  name,  by  right  of  priority,  for  this  species,  is  undoubtedly  JamOf 
ma  of  Gmelin,  which  seems  to  have  been  adopted  from  Marcgrave  and  Piso, 
■B  above.  This  name  bears  no  relation  nor  intimation  whatever  to  the  island 
of  Jamaica,  but  is  apparently  an  attempt  to  Latinize  the  native  name ''J^amatf." 
It  is,  however,  too  readily  to  be  misunderstood,  and  on  that  account  I  do  not 
regard  its  adoption  as  expedient,  especially  as  I  have  /.  wHgarU  undoubtedly 
from  Jamaica.  Numerous  specimens  in  the  Acad.  Mus.  and  in  Smiths.  M.us., 
from  Brazil.  The  finest  plumage,  and  apparently  most  perfectly  adult,  are 
fr^m  Gear&y  Northern  Brazil. 

2.  Euioptaf. 

4.  loTBRUs  oaocoifOTua  (Wagler.) 

Psarocolius  croconotus,  Wagl.  Isis,  1829,  p.  757. 

Damon t,  Diet.  Sci.  Nat.  Atlas  Ois.  pi.  60,  fig.  1.    Guerin.  Icon.  Reg.  An.  Ois. 

pi.  30,  fig.  1. 

Large,  with  the  front,  foce  and  throat  only  black  (not  the  entire  head,  as  in  the  preceding 
three  species).  Bill  nearly  straight,  and  rather  short,  a  naked  space  behind  the  eye;  wing 
moderate ;  tall  rather  long ;  legs  stout  Adult  cf .  Head  abote,  and  entire  body  aoove  and 
below  rich  orange-yellow,  tinged  with  red,  especially  on  the  top  of  the  head  and  neck  be- 
hind. Front  and  wide  space  on  the  throiU,  and  sides  of  the  head  enclosing  the  eyes,  shin> 
ing  black.  Wings  and  tail  black,  shoulders  orange-yollow ;  a  triangular  spot  on  the  wing, 
white,  scapulars  yellow,  tipped  with  black,  under  wing  coverts  fine  chrome  yellow.  In 
some  soecimens  there  are  a  few  black  feathers  on  the  back.  Bill  bluish-brown,  liehter  at 
base  of  under  mandible.  Total  length  about  9^  inches ;  wing  4J^,  tail  4J^  inches.  Female. 
Like  the  male,  but  smaller,  and  yellow  plumage  frequently  tinged  wifh  dull  gamboge 

Sellow.    Total  length  about  8^^  inches.    In  some  specimens  of  this  species  the  feathers  of 
le  throat  and  neck  in  front  are  somewhat  donated  and  linear  (as  in  /.  wigarii), 
Iftii.— Brazil ;  Bolivia:  **head  waters  of  the  river  Huallaga,  Peru."    Spec,  in  Mus.  Acad. 
Philada.,  and  Mns.  Smiths.  Inst.  Washington. 

This  splendid  species  may  be  regarded  as  rivalling  the  preceding  (/.  auran- 
thu),  and  is  another  beautiful  bird.  Numerous  specimens  in  the  Smiths.  Mus. 
are  from  the  Rio  Parana,  Brazil,  and  other  localities  in  that  country,  from  Bo- 
livia, and  in  a  fine  collection  made  by  Mr.  Walter  S.  Church  on  the  river 
Huallaga,  Peru,  as  above.  The  Acad,  specimens  are  from  Brazil ;  specimens 
firom  Capt.  Page's  expedition  to  the  Rio  Parana,  and  labelled  ^*  Brazil,"  are  the 
smallest.  The  figures  cited  above  are  sufficiently  good  for  the  easy  recognition 
of  this  fine  species,  which  bas  often  been  confounded  with  the  preceding. 
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Psarocolius  pectoraiis,  Wagl.  Isis,  1829,  p.  755. 
Icterus  guttulatus,  Lafres.  Mag.  Zool.  1844,  p.  1. 
Mag.  Zool.  1844,  pi.  52.    Des  Murs,  Icon.  Om.  pi.  10. 

Adult  About  the  nize  of  the  preceding.  /.  eneonohu.  Breast  tpotUd  with  Uaok,  shorter 
quills  widely  edged  externally  with  white,  back  black.  Head  above,  sides  of  neck, 
rump,  and  entire  under  parts,  orttngt-veUow^  deepest  and  reddish-orange  on  tiie  head. 
Throat,  lores,  back,  wings  and  tail  black.  Base  of  tail  pale  yellow :  shafts  of  tail  feathers 
(at  base)  white ;  bill  bluish,  lighter  at  base  of  lower  mandible ;  leas  light  colored  (in  skins). 
Total  length  about  S}4  to  9  inches :  wine  4  to  4^^,  tail  4  to  4X  incnes. 

Younger.  Tail  olive-green,  quills  dull  brown ;  black  plumage  of  the  back  edged  with 
greenish. 

jBa6.— Central  America;  Nicaragua;  Costa  Rica.  Spec,  in  Mus.  Acad.  Philada.,  and 
Smiths.  Mus.  Washington. 

Easily  recognized  by  its  spotted  breast,  and  well  represented  in  the  plates 
cited  above.  Specimens  in  the  Acad.  Mus.,  Philada.,  from  San  Juan  de  Nica- 
ragua and  Coban,  V^ra  Paz,  and  in  the  Smiths.  Mus.,  Washington,  from  Nica- 
ragua and  Costa  Rica.  A  very  fine,  large  species,  apparentlj  abundant  in 
those  countries.  The  edging  of  the  shorter  quills  forms  a  long  triangular  spot 
of  white  in  the  terminal  half  of  the  wing,  and  there  is  a  smaller  spot  of  wlute 
near  the  base  of  the  first  primaries.  Specimens  from  Nicaragua  are  the  largest. 

6.  Icterus  pustulatus  (Wagler). 

Psarocolius  pustulatus,  Wagl.  Isis,  1829,  p.  757. 

Pendulinus  Californicus,  Less.  Rev.  Zool.  1844,  p.  436.     Oeuv.  Buff.  Sapp. 
vii.  p.  333. 

Adult  rf .  Smaller.  Back  with  longitudinal  ovate  spots  of  black,  detached,  isolated,  and 
frequently  not  numerous  in  the  adult,  but  larger,  confluent,  and  inclining  to  form  longitu- 
dinal stripes  of  black  on  the  back  in  the  younger  or  adolescent  male.  Head  and  bodhr 
above  and  l)elow  orange-yellow,  frequently  deep  reddish-orange  on  the  head  and  breasi. 
Throat,  lores,  wings  and  tail  black.  Shoulders  yellow^  medial  coverts  of  the  wing  white, 
forming  a  wide  transverse  or  diagonal  band  on  the  wmg :  all  the  quills,  except  the  fini, 
widely  edged  with  white :  tail  black,  tipped  with  white  and  pale  yellow  at  base,  shafts  white 


brownish-black  spots  (on  the  back).  Under  parts  greenish-yellow,  throat  black,  wings  ashy 
brown,  all  the  coverts  and  quills  edged  with  white ;  tail  olive  green.  Total  length  about 
7  inches.  Young  cf .  Like  the  female,  but  with  the  brilliant  readish-orange  appearing  on 
the  head  in  front  and  sides  of  the  neck ;  white  edgings  of  the  quills  and  coverts  more  con- 
spicuous. 
ira6.— Mexico  (Mazatlan).    Spec,  in  Mus.  Acad.  Philada.,  and  Mus.  Smiths.  Washington. 

Numerous  specimens  in  the  Acad.  Mus.,  Philada.,  labelled  as  from  Mexico, 
and  in  the  Smiths.  Mus. ;  also  from  Mexico,  the  latter  being  mainly  in  the  large 
and  valuable  collections  of  Col.  A.  J.  Grayson  and  Capt.  John  Xantus,  from 
Mazatlan  and  other  localities  in  Western  Mexico.  In  the  adolescent  and 
nearly  mature  plumage  this  bird  is  PendtUmus  Cali/omieutf  Lesson,  as  above. 

This  is  a  very  handsome  small  species,  not  di£5cult  to  recognize  by  the  ovate 
longitudinal  spots  of  the  back  (unde  nomen,  ptutulatus),  and  the  deep  reddish- 
orange  (or  orange-red)  of  the  head  and  breast.  It  appears  to  be  an  abundant 
species  of  Western  Mexico.  This  species  does  not  appear  to  have  been  figured 
by  any  author. 

7.  Icterus  Gbatsomii,  nobis. 

Large ;  resembling  the  preceding  (I.  pustulatut)^  but  much  larger,  and  with  very  few  or 
no  spots  on  the  back.  About  the  size  oi  I.  gulariBy  but  not  resembling  that  species.  Bill 
nearly  straight,  gradually  tapering,  and  not  unusually  thick  at  base ;  wing  moderate,  fourth 
quill  longest:  tertiaries  rather  Ions ;  tail  moderate  or  rather  long ;  legs  and  feet  moderate. 

Adult  ff.  flntire  plumage  of  the  nead  and  body  orange-yellow,  rather  lighter  and  duller 
on  the  back,  deeper,  and  inclining  to  reddish-orange  on  the  head  in  fronL  sides  of  the  neok 
and  breast.  Back  with  a  few  small,  partially  concealed  spots  of  black.  Lores,  throati 
wings  and  tail  black.  Shoulders  yellow,  greater  coverts,  and  all  the  otiills  except  the  first, 
widely  edged  with  white  on  their  outer  edges.  Scapulars  yellow,  eaged  externally  with 
black.  Greater  wing  coverts  and  primaries  edged  also  wiUi  white  on  their  inner  ed^a. 
Tail  black,  tipped  with  ashv  white,  and  with  its  basal  one-fourth  yellow,  where  also  the 
shafts  of  tne  feathers  are  white.  Bill  and  legs  bluish,  the  latter  darker.  Total  length  about 
9^  inches ;  wing  4^,  tail  3%  inches. 
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Adnlt  9  ?  SmaHer ;  total  length  8  inches ;  entire  upper  parts  olive-green»  with  obscure 
darker  shades  on  the  back;  under  parts  greenisn-yellow.  Throat  black,  wings  dark 
brown,  coTcrts  and  quills  edged  with  white.  Tail  yellowish  olive-green,  obscurely  tipp€»d 
with  ashy  white. 

Hab.—TTea  Marias  Islands,  western  coast  of  Mexico.  Discovered  by  Col.  A.  J.  Grayson, 
of  Mazatlan,  Mexico.    Spec,  in  Mus.  Smiths.  Inst  Washington. 

Single  specimens  only,  labelled  as  male  and  female,  are  in  the  Smiths.  Mas. 
This  fine  species  is  nearly  as  large  as  the  well  known  /.  gularu  of  Mexico  and 
Nicaragua,  which,  however,  it  does  not  resemble,  nor  does  it  resemble  inti- 
mately any  other  species.  It  bears  a  general  resemblance  only  to  I. ptutulatutj 
but  is  much  larger,  and  has  the  back  nearly  uniform  with  other  upper  parts, 
a  few  small  black  spots  only  being  apparent. 

This  handsome  bird  is  gratefully  dedicated  to  its  discoverer,  Col.  A.J.Grayson, 
a  gentleman  whose  indefatigable  exertions  have  greatly  elucidated  the  zoology 
of  Western  Mexico,  and  whose  isolated  position  only  prevents  him  from  attain- 
ing high  reputation  as  a  naturalist.  As  yet,  Col.  Grayson  has  only  found 
this  bird  in  the  Tres  Marias  Islands,  in  the  Pacific  Ocean,  nearly  west  of  San 
Bias,  and  about  one  hundred  miles  southwest  of  Mazatlan,  Mexico. 

8.    ICTKRUS   SCLATBBI,  UObis. 

**  Icterus  mentalis.  Less.,''  Sclat.  Cat.  Am.  Birds,  p.  134. 

Resembling  /.  puiUUatui.  but  rather  larger,  and  with  the  back  black  and  less  white  on 
the  wings.  Plain  and  rather  pale  orange-yellow  (not  reddish-yellow,  as  in  I.  piutulatuM). 
Al80  somewhat  resembles  /.  gulariSt  but  much  smaller. 

Adult  cf  -  Head,  rump  and  entire  under  parts  plain  but  rich  orange-yellow ;  throat,  lores, 
back,  wings  and  tail  black.  The  plumage  of  the  back  white  at  base,  subterminally  yellow, 
and  tipped  with  black ;  the  yellow  appearing  on  the  edges  of  the  feathers.  Scapulars 
white  and  yellow,  and  widely  tipped  with  black.  Shoulders  yellow,  the  longest  smalUr 
coverts  tij^pcd  with  white,  which  forms  a  diagonal  narrowband;  greater  coverts  black, 
narrowly  tipped  with  white  on  their  outer  webs ;  quills  edged  with  white,  narrow  on  the 
primaries,  wide  on  the  shorter  tertiaries ;  a  large  spot  of  white  on  the  wing  at  the  base  of 
the  primaries.  Tail  black,  vcUow  at  base,  and  narrowly  tipped  with  gravish-white ;  bill 
bluish,  lighter  at  the  base  of  the  under  mandible ;  legs  bluish-gray.  Total  length  about  8 
inches;  wing 4^, tail 4^ inches. 

Younger  (f  or  9  Y  Entire  plumage  of  the  head  and  body  plain  dull  lemon-yellow,  tinged 
with  green  on  the  body  above,  and  with  numerous  large  spots  of  brownish-black  on  the 
back.  Throat  black,  wings  dull  brown,  greater  coverts  and  quills  edged  with  gravish- 
white.  tail  olive-green.  Total  length  7^  inches ;  wing  3^,  tail  ^  inches.  The  specimen 
now  described  is  labelled  as  a  femJole  by  the  collector. 

Bab. — MicarM'ua ;  "  San  Juan ;"  **  Pres  Grenada ;"  Guatemala ;  *'  San  Geronimio.**  Spec. 
in  Mus.  Acad.  Philada.,  and  Mus.  Smiths.  Washington. 

This  is  the  species  alluded  to  by  Dr.  Sclater,  Cat.  Am.  Birds,  p.  134,  and 
perhaps  by  Dr.  Cabanis,  Mus.  Hein.  i.  p.  185,  as  Icterut  mmtalia^  Lesson,  which 
it  is  not,  however,  nor  very  nearly  resembling  it,  either  by  that  name  or  its 
other  name,  which  is  letertu  gularit^  Wagler.  It  is  a  very  handsome  small  spe- 
cies, common  in  collections  from  Nicaragua  and  Guatemala,  of  which  numer- 
ous specimens  are  in  the  Acad.  Mus.,  certainly  from  the  vicinity  of  San  Juan, 
and  in  the  Smiths.  Mus.  from  various  localities  in  both  countries.  Specimens 
in  Smiths.  Mus.,  from  Mr.  Salvin's  collections  in  Guatemala,  are  labelled  "  Ic- 
/criM  m^fa^if  "  by  him,  and  this  is  therefore  undoubtedly  the  bird  alluded  to. 
by  him  and  Dr.  Sclater  under  that  name  as  above,  and  elsewhere. 

3.  AndnopMar. 

9.  IcTBRUS  GULARI8  (Wagler). 

Psarocolius  gularis,  Wagl.  Isis,  1829,  p.  754. 

Icterus  mentalis.  Less.  Cent.  Zool.  p.  Ill  (1830). 

*^  Cacicus  mentalis,  Wagler,  Isis,"  Less.,  as  above. 
Dcs  Murs,  Icon.  Orn.  pi.  9.    Lesson,  Cent.  Zool.  pi.  41.     Gervais,  Atl.  Zool. 
Om.  pi.  36. 

Large;  bill  thick,  strong,  rather  short,  and  abruptly  tapering  to  a  sharp  point;  wing 
moderate,  third  and  fourth  quills  usually  longest  and  nearly  equal ;  tail  moderate ;  legs 
rather  strong;  claws  strong,  curved. 

Adult  <f .  Back  lustrous  black.  Head,  rump,  and  entire  under  parts  rich  orange-yellow. 
Lores  and  throat  black,  united  by  a  narrow  band  at  the  base  of  the  under  mandible.  Back, 
wings  and  tail  black,  the  last  yellow  at  base ;  shoulders  yellow,  greater  coverts  black, 
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tipped  with  white,  primaricB  narrowly  edged,  tertlnries  rather  widely  edffed  with  white,  in 
Bome  ppeeimens  the  tail  is  very  narrowly  tipped  with  grayiah-white.  Bill  bluish  or  horn- 
color,  liKlitor  at  the  bane  of  the  under  mandible ;  legs  light  brown.  A  small  white  tri> 
anguhir  npot  at  base  of  primaries.    Total  length  about  9^  inches ;  wing  4^  tail  4  inches. 

Adult  9-  Cienerally  like  the  male,  but  with  the  back  and  wing  coverts  yellowish  olive- 
green  ;  t«il  brown if»h-olive ;  throat  black.  Wings  (and  shoulders)  grayish-brown,  coverts 
and  quills  edg<«d  with  grayish-white.    Total  length  9l^  inches. 

Young  (f.  Like  the  female,  but  with  the  black  beginning  to  appear  on  the  back  and  sea- 
pulnrH ;  tail  brownish-black. 

/ia6.— Mexico ;  Nicaragua.  Spec,  in  Mus.  Acad.  Philada.,  and  Mus.  Smiths.  Inst.  Wash- 
ington. 

Easily  recognized  by  its  large  size,  and  thick,  straight  bill.  This  fine  species 
is  one  of  the  largest  and  most  robust  of  the  group.  Numerous  specimens  in 
the  Smiths.  Mus.  from  Mexico. — "  Mirador,  near  Vera  Cruz,"  "  Salyador," 
''  Barcio,"  ^<  San  Jeronimo,  Vera  Paz,"  and  other  localities,  and  in  the  Acad. 
Mus.  from  the  city  of  Mexico,  from  San  Juan  de  Nicaragua,  and  others  labelled 
only  "  Mexico." 

Specimens  of  this  bird  from  San  Juan  de  Nicaragua,  undoubtedly  authentic 
in  locality,  arc  quite  as  large  as  others  from  Mexico.  This  species  is  certainly 
Icterut  menlalis,  Less.,  as  above,  upon  the  examination  of  the  description  of 
which  it  will  be  found  that  a  large  specimen  is  required,  instead  of  smaller,  as 
stated  by  eminent  ornithologists.  Well  represented  in  Des  Murs'  plate,  aboxe. 
cited  ;  Lesson's  plates  are  not  entirely  correct. 

iO.  Icterus  Xanthornus  (Gmelin). 

Oriohis  Xanthornus,  Gm.  Syst.  Nat.  i.  p.  391  (1788). 

Xanthornus  linna^i,  Bonap.  Consp.  Ay.  i.  p.  434  (1850). 

Xanthornus  nigrogularis,  Hahn,  Voeg.  pt.  v.  p.  1  (1820)  ? 
Briss.  Orn.  ii.  pi.  11,  fig.  2.     Buff.  PI.  Enl.  5.  fig.  1.     Shaw,  Nat  Misc.  tu  pi. 
243.     Prevost,  Ois.  Exot.  pi.  70.     Hahn,  Voeg.  pt.  v.  pi.  1  ? 

Smaller:  entirely  yellow,  greenish  on  the  l>ack ;  throat,  wings  and  tail  black.  Bill  short, 
straight,  thick  at  base;  wing  rather  shorty  third  and  fourth  quills  longest;  tail  moderate; 
legs  rather  strong.    Total  length  about  7  to  7^  inches ;  wing  'A\^  tall  S^  to  Z}4  inches. 

Adult  (f.  Entire  head  and  body  rather  dark  lemon-yellow,  inclining  to  orange  on  the 
sides  of  the  neck  and  breast,  usually  strongly  tinged  with  greenish  on  the  back,  oat  some- 
times  slightly  only.  Lores  and  throat  with  a  narrow  connecting  line  at  the  base  of  the 
under  mandfble,  black.  Shoulders  yellow,  wings  black,  greater  coverts  tipped  with  whit^ 
primaries  very  narrowly  edged,  tertiaries  more  widely  edged  with  white;  a  triangular  spot 
of  white  at  base  of  primaries.  Tail  black,  pale  yellow  at  base,  and  usually  very  slightly 
tipped  with  grayish-white ;  bill  and  feet  bluish.  Scapulars  with  large,  partially  concealed 
spots  of  brownish-black. 

Adult  9  >    Like  the  male,  but  with  the  entire  upper  parts  strongly  tinged  with  olive- 

§reen :  yellow  of  the  under  parts  duller  and  less  inclined  to  orange  on  the  breast    Wings 
ark  brown ;  tail  olive-green.    About  the  size  of  the  male.    Young  cf .  Like  the  female,  but 
with  the  tail  black. 

Abb.— South  America;  Venezuela;  Cayenne ;  Trinidad;  Northern  Brazil.  Spec  in  Mus. 
Acad.  Philada.,  and  Mus.  Smiths.  Inst  Washington. 

An  abundant  and  well  known  species,  of  which  specimens  are  in  all  collec- 
tions in  this  country.  Varies  in  the  shade  of  yellow,  but  easily  recognized. 
The  plates  of  Buffon  and  Prevost,  as  above  given,  are  good  representations  of 
this  species. 

11.  Icterus  auratus,  Bonaparte. 

'<  Icterus  auratus,  Du  Bus,  Mus.  Brnx."  Bonap.  Consp.  Av.  i.  p.  435  (1850). 
"  Icterus  mexicanus,  Bonap.  MSS."  J.  Verrcaux's  label. 
"  Xanthornus  mexicanus,  Brisson,"  Bonap.  Compt.  Rend.  1853,  p.  835. 
'<  Xanthornus  nigrogularis,  Uahn,"  Bonap.  as  above. 

Larger  than  the  preceding  (/.  .I'anMormu),  but  resembling  it;  colors  nearly  the  same, 
but  the  yellow  clearer,  and  with  very  little  tinge  of  olive  on  the  back  in  the  adult;  blacker 
the  throat  longer  and  much  wider.  Bill  short,  thick ;  wing  moderate,  third  and  fourth 
quills  longest ;  tail  moderate. 

Adult  (f.  Head  and  body  above  and  below  rather  dark  lemon-yellow,  inclining  to  orange 
on  the  sides  of  the  neck  and  breast  Lores  and  throat  and  narrow  connecting  line  at  baro 
of  lower  mandible,  black.  Wing  black,  shoulders  yellow,  rreater  coverts  tipped  with  white, 
primaries  very  narrowly  edged,  tertiaries  more  widely  edged  with  white.  Tail  black,  pale 
jrellow  at  base ;  bill  and  legs  bluish.  Total  length  about  8^  inches ;  wing  4,  tail  3^  inches. 

fla6.— Mexico.    Spec,  in  Mus.  Smiths.  Inst  Washington. 
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Resembles  the  preceding  (/.  jrarUhomtu)^  but  much  larger,  and  with  the 
yellow  of  the  plumage  more  clear  and  darker  yellow,  inclining  to  orange,  and 
less  tinged  with  green  on  the  upper  parts  of  the  body.  Specimens  in  the 
Smiths.  Mus.  are  from  Mexico.  This  is  undoubtedly  the  bird  alluded  to  by  the 
Prince  Bonaparte  as  JT.  mexkantu  and  X.  nigrogidarU  in  Compt.  Rend.,  as  above 
cited,  and  I  regard  it  also  as  /.  aurattu,  Bonap.  Gonsp.  Av.  as  above,  which 
species  is  very  probably  alluded  to  in  Compt.  Rend.  (1853,  p.  835)  as  in  the 
Museum  at  Brussels. 

This  bird  resembles,  in  general  characters,  the  immediately  preceding,  but  is 
a  distinct  species.  The  most  available  characters  for  recognition  are  its  larger 
size  and  clearer  yellow  color. 

12.  Icterus  misomelab  (Wagler). 

Psarocolius  mesomelas,  Wagl.  Isis,  1829,  p.  755. 
Icterus  atrigularis,  Less.  Gent.  Zool.  p.  73  (1830). 
Oriolus  musicus,  Cabot,  Jour.  Nat.  Hist.  Soc.  Boston,  iv.  p.  465  (1844). 
Less.  Cent.  Zool.  pi.  22.     Gerv.  Atl.  Zool.  Orn.  pi.  35. 

Lemon-yellow,  outer  feathers  of  the  tail  yellow,  shorter  quills  edeed  with  pale  vellowish- 
white,  forming  a  conspicuous  longitudinal  stripe  on  the  wmg.  Bill  thick,  slightly  curved, 
wine  moderate,  third  and  fourth  auills  longest;  tail  long,  graduated. 

Adult  (f.  Back,  wings  and  midaie  feathers  of  the  tail  black.  Lores  and  throat,  and  a 
narrow  firontal  band,  black.  All  other  parts  lemon  or  chrome-yellow,  rather  darker  on  the 
head.  Shoulders  yellow,  outer  feathers  of  the  tail  pale  yellow,  under  wing  coverts  yellow. 
Shorter  quills  conspicuously  edged  with  yellowian-white ;  primaries  narrowly  edged  on 
their  terminal  half  with  grayish-white.  Bill  and  feet  biuish-olack,  the  former  light  blue  at 
base  of  under  mandible.  Total  length  about  9  inches ;  wing  3*^  to  3^,  tail  4^  to  XU,  inches. 

Female  like  the  male,  but  rather  smaller.  Total  length  aoout  8>J  inches.  Yellow  plu- 
mage, slightly  tinged  with  greenish  on  the  rump  and  abdomen. 

Younger.  Black  plumage  of  the  back  edged  with  yellowish-green;  yellow  plumage 
strongly  tinged  with  dull  g^^en. 

Ai6.— Mexico;  northern  and  central  Guatemala;  Yucatan.  Spec,  in  Mus.  Acad.  Philada., 
and  Mus.  Smiths.  Inst  Washington. 

Much  resembles  the  species  next  succeeding  (I.  Salvinitj^  but  is  smaller,  and 
can  easily  be  distingruished  by  the  longitudinal  line  on  the  wing,  formed  by  the 
edgings  of  the  shorter  quills.  Numerous  specimens  are  in  the  Smiths.  Mus. 
from  Cordova  and  Orizaba,  Mexico,  and  fVom  central  and  northern  Guatemala. 
Specimens  in  the  Acad.  Mus.  are  labelled  "  Mexico."  This  species  is  sufficiently 
well  given  in  the  plates  above  cited  for  recognition,  but  the  characteristic  light 
yellow  edgings  of  the  shorter  quills,  which  form  a  conspicuous  narrow  band, 
are  not  fully  shown.  This  fine  species  seems  to  be  abundant  in  Mexico,  and 
extends  its  range  into  Yucatan  and  the  northern  and  central  districts  of  Guate- 
mala, south  of  which  it  is  replaced  by  the  next  succeeding  larger  species  (/. 
SaMmi), 

13.  IcTBRUB  SiLvnrn,  nobis. 

Much  resembling  the  preceding,  but  larger,  and  with  the  quills  entirely  black  (no  trace 
of  the  yellowish-white  edgings  of  the  shorter  Quiils,  which  are  conspicuous  intheprece- 
dinK  species).  BiU  strong,  somewhat  curvea;  wing  rather  long,  tnird,  fourth  and  fifth 
quills  longest  and  nearly  equal ;  tail  rather  long,  graduated  feathers  of  the  tail  rather  nar- 
row :  feet  strong. 

Adult  cf .  Head,  rump,  and  entire  under  parts  of  the  body  fine  lemon  or  chrome-yellow, 
shoulders  and  middle  coverts  of  the  wing  yellow.     Wide  space  on  the  lores  and  throat 


length  about  9}^  to  10  inches ;  wing  4  to  4>^,  taU  4U  to  4\  inches. 

Younger.  Like  the  adult,  but  with  the  black  feathers  of  the  back  edged  with  dull  green ; 
quills  dark  brown,  edged  with  dull  greenish-white ;  yellow  of  the  upper  parts  tinged  with 
green.    Total  length  about  9U  inches. 

JXi6.— Costa Bica;  "Turrialba;"  "SanCarlos"(Mr.  J.  Carmiol);  Nicaragua:  "Greytown" 
fMr.  Holland) ;  New  Grenada ;  "  Atrato  River"  (Capt  N.  Michler) ;  "  Bogota^  (Mr.  Lawrence; ; 
Venezuela.  Spec,  in  Mus.  Acad.  Philada.,  in  Mus.  Smiths.  Inst  Washington,  and  in  coU. 
Mr.  Lawrence,  New  York. 

Very  similar  to  the  immediately  preceding  (/.  ine8omela8)j  but  is  larger,  and 

has  the  wing  entirely  black  or  very  narrowly  edged  on  the  primaries  only,  and 

inhabits    more  southern  regions  of  Central  America  and  northern  South 
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America.  Namerous  specimens  in  the  Mas.  Smiths.  Inst  are  from  Grejtowni 
Nicaragua,  and  varioas  localities  in  Costa  Rica.  Specimens  in  Acad.  Mas.  are 
from  Bogota,  New  Grenada,  and  from  Venesaela,  and  are  undoubtedlj  correct 
in  locality. 

This  fine  species  is  dedicated  to  Osbert  Salvin,  Esq.,  of  London,  a  most 
accomplished  ornithologist,  and  most  liberal  patron  of  the  natural  sciences. 

14.  Icterus  Grace-Anna,  nobis. 

In  a  large  and  highly  interesting  collection  made  by  the  Hon.  John  Randolph 
Clay,  while  United  States  Minister  to  Peru,  and  now  in  the  possession  of  the 
Philadelphia  Academy,  there  is  one  specimen  of  a  small  species  of  this  group 
which  I  cannot  identify  from  any  figure  or  description.  It  is  a  small  Uiick- 
billed  species,  about  the  size  of  /.  Xanthomtu,  but  with  colors  much  resembling 
those  of  /.  metomelaa ;  easily  distinguished,  though,  from  the  latter,  by  its 
smaller  size,  and  by  having  the  tail  entirely  black  and  a  yery  conspicuous, 
longitudinal  spot  of  white  in  the  middle  third  of  its  wing.  It  is  very  probably 
the  bird  alluded  to  by  the  Prince  Bonaparte  under  the  head  of  Xanikomus 
mesomelasy  Consp.  Ay.  i.  p.  434,  "  yar.  §x  PerUf  Minor.  An  species  ?"  It  is  a 
quite  distinct  and  strongly  marked  species. 

Adult.  About  the  sise  of  /.  JTanthomut.  but  does  not  resemble  it  in  colors ;  smaller  than 
L  nutomduUf  bat  similar  to  that  species  m  general  colors  only,  and  easily  distinguiBhed  in 
havins  a  conspicuous  longitudinal  spot  ofwhite  in  the  middle  of  the  win|^and  the  tail  en- 
tirely black.  Head  and  neck  above,  rump  and  entire  under  parts  (except  the  throat)  lemon 
geliow;  throat,  lores,  wings,  tail,  and  a  wide  transverse  band  across  the  back,  black. 
houlders  and  under  wing  coverts  yellow,  the  greater  wing  coverts  white,  which  color  is 
partiallj^  concealed  by  the  yellow  of  the  shoulders.  Outer  edses  of  the  shorter  auilla,  in 
thoir  middle  third,  white,  forming  a  longitudinal  spot  about  the  middle  of  the  wing.  In 
the  present  specimen  the  outer  feathers  of  the  tail  are  edged  and  narrowly  tipped  with 
ashv,  nearly  white  at  the  ends,  and  the  next  two  feathers  of  the  tail  are  also  narrowly  tipped 
with  RHhy-wliite.    Bill  and  feet  bluish-black,  paler  at  the  base  of  the  under  mandible. 

Total  length  7)4  inches;  wing  ^,  tail  3%(  inches. 

i/a6.— Western  South  America ;  Peru  ?    Spec,  in  Mus.  Acad.  Philada. 

The  fine  collection  of  Mr.  Clay,  though  mainly  composed  of  birds  of  Peru, 
contained  also  some  species  of  Ecuador  and  Bolivia,  or  hitherto  only  known  as 
from  those  countries.  The  locality  of  the  present  species  cannot  therefore  be 
given  positively,  but  it  is  undoubtedly  from  western  South  America. 

This  handsome  little  bird  I  have  named  in  honor  of  my  highly  esteemed 
friend,  Miss  Grace  Anna  Lewis,  of  this  city:  accomplished  as  a  teacher  of 
Natural  liistory,  conscientious  in  all  social  duties  and  relations,  faithful  in  her 
friendships. 

15.  Icterus  Giraudii,  Cassin. 

Icterus  Giraudii,  Cass.  Proc.  Acad.  Philada.  1847,  p.  333. 
Xanthornus  chrysater.  Less.  Oeuv.  Buff.  Supp.  vii.  p.  332  (1847)? 
Icterus  melanopterus,  Hartl.  Rev.  Zool.  1849,  p.  275. 
Jour.  Acad.  Philada.  i.  pi.  17  (quarto). 

Resembling  the  three  last  preceding  in  colors,  but  with  the  back  clear  yellow,  uniform 
with  the  other  upper  parts  (not  black,  as  in  /.  me$omeUuj  I,  SaUvinii^  and  /.  Orao^Annm),  Bill 
nearlv  straight,  conic,  thick  at  base,  and  gradually  pomted;  wing  rather  long,  third  and 
fourth  quills  longoHt;  tail  moderate,  graduated;  feet  moderate. 

Adult  (f .  Headand  entire  (K>dy  above  and  below  rich  chrome  or  snlphur^yellow,  with  a 
tinge  of  orange  on  the  under  parts ;  shoulders  and  inferior  coverts  of  the  wing  yellow. 
Front,  lores,  and  wide  space  on  the  throat  and  neck,  enclosing  (he  eyes,  black;  wmgs  and 
tail  black.  Scapulars  yellow,  tipped  with  black  (wings  clear  lustrous  black,  with  paler 
edgings  only  towards  the  ends  of  the  primaries;  tidl  clear  blaclc,  back  yellow,  not  bla<»:,as 
in  the  preceding  three  species).  Bill  dark  bluish,  or  horn-color;  legs  bluisli-gray.  Total 
length  about  8^  inches ;  wing  4,  tail  4^  inches. 

Younger.  Entire  upper  parts  tinged  with  dull  greenish,  under  parts  with  dull  orange  or 
gamboge ;  wings  brownish-black,  ouills  narrowly  edged  with  aull  yellowish-green ;  tail 
dark  brown ;  shoulders  black  or  darK  brown. 

Young.  Entire  plumage  dull  greenish-yellow,  black  appearing  on  the  throat  wings  and 
tail  dark  brown,  outer  icatliers  of  the  tall  with  their  shafts  white.  Total  length  about  7^ 
inches. 

ifod.— Southern  Central  America  and  northern  South  America;  Mexico?  Spec,  in  Mus. 
Acad.  Philada.,  and  Mus.  Smiths.  Inst  Washington. 

This  very  handsome  species  is  another  of  those  in  which  the  plumage  is 
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mainly  rich  lemon,  chrome,  or  salphur-jellow,  not  orange,  nor  tinged  with 
red,  as  In  many  others  of  this  group.  A  fine  large  species,  with  the  wings  and 
t&il  clear  shining  black,  the  primaries  only  narrowly  edged  with  grayish-white 
on  their  terminal  half. 

Numerous  specimens  in  Smiths.  Mus.  from  Central  Guatemala,  and  from  the 
Rio  Atrato  (Gapt.  Michler's  Expedition^.  Specimens  in  Acad.  Mus.  from  Guate- 
mala, Panama  (Mr.  J.  G.  Bell,  coUectea  by  himself),  and  Bogota,  New  Grenada. 
This  bird  is  quite  probably  X,  ehrysater^  Lesson,  as  above ,  which  is  described 
aa  from  Mexico,  but  from  which  country  I  have  not  seen  it.  * 

4.  AteUoptar. 

16.  IcTiBus  MCLANOCBPHALUS  (Wagler^. 

Psarocolius  melanocephalus,  Wagl.  Isis,  1829,  p.  756. 
Icterus  gradaacauda,  Less.  Rev.  Zool.  1839,  p.  105. 
Cassin,  B.  of  Gal.  and  Texas,  pi.  21. 

Head  black,  wings  and  tail  black  (wings  clear  black,  the  quills  in  the  adult  without  any 
edgings  of  white,  and  very  narrow  and  obscure  only  in  young  plumage).  Bill  rather  short, 
n^LTly  straight,  culmen  somewhat  flattened ;  wing  moderate,  tnird  ana  fourth  quills  long- 
est; tail  rather  long,  graduated ;  legs  strong. 

Adult  (f.  Head  and  neck  black,  body  above  and  below  sulphur-vellow,  tinged  with  green 
on  the  back,  and  frequently  on  the  entire  upper  parts  of  the  body.  Wings  and  tail  clear 
black.  Bill  dark  horn-color,  base  of  under  mandible  blue,  which  is  succeeded  by  a  trian- 
— liar  spot  of  yellowish-white ;  legs  dark  brown.    Total  length  8  to  8>^  inches;  wmg  ^  to 

tail  4  inches. 

Younger.  Upper  parte  of  body  yellovrish-green.  quills  narrowly  edged  with  grayish- 
white,  bill  blue  at  base.  Younger?  Upper  parts  dark  olive-green,  wings  and  tail  brownish- 
Uack,  shoulders  green,  quills  narrowly  edged  with  grayish-white,  outer  tail  feathers  dark 
yellowish-green,  bill  blue  at  base.    Total  length  about  8  inches. 

Ai6.— Southern  Mexico;  Jalapa  (D*Oca);  Mirador  (Sartorius);  Oriasaba  (Sumichrast). 
Spec  in  Mas.  Acad.  Philada.,  ana  Mus.  Smiths.  Washington. 

This  species  and  the  next  (/.  Audubonit)  form  a  peculiar  group  of  the  genus 
letenuy  if,  indeed,  they  are  not  entitled  to  generic  distinction.  The  structure 
presents  peculiarities  in  thi^  g^'oup,  the  bill  being  flattened  slightly  on  the  cul- 
men, wings  and  tail  long,  and  the  colors  of  the  plumage  are  quite  peculiar. 

Specimens  in  the  Smiths.  Mus.  are  exclusively  from  Mexico.  This  bird  is 
smaller  than  the  next  succeeding,  and  appears  to  be  quite  distinct ;  though  in 
plamage  not  quite  mature,  there  are  some  light  edgings  of  the  shorter  quills, 
as  here  described.  In  this  nearly  adult  plumage  it  is  described  by  Wagler,  as 
cited  above :  "  rcmtyt6t»  exttu  HricU  griieo-marginatUy  This  plumage  also  is 
described  by  me  in  *'  Birds  of  Galifornia  and  Texas,"  p.  139,  though  the  more 
folly  adult  is  figured.  In  the  next  species  the  quills  are  edged  with  white  in 
all  ages.  The  name  melanocephalus  is  pre-occupied  by  Hahn,  as  below,  under 
/.  Paritorum. 

17.  Icterus  Audubonii,  Giraud. 

Icterus  Audubonii,  Gir.  B.  of  Texas,  p.  5  (1841). 

Like  the  preceding,  but  larger,  and  with  the  shorter  quills  widely  edged  with  white.  Bill 
nearly  straight,  culmen  flattened,  third  and  fourth  quills  longest ;  tail  rather  long,  gradua- 
ted ;  legs  strong. 

Adult  (f .  Uead^  wings  and  tail  black,  body  above  and  below  sulphur  yellow,  tinged  with 
green  on  the  back  more  or  less  stronglT,  according  to  age  or  season.  Quills,  especially  the 
shorter  tertiaries,  edged  externally  with  grayish-white ;  bill  dark  horn-color,  base  of  under 
mandible  bluish ;  legs  dark  brown. 

Younger.  Quills  brownish-black,  tail  with  the  outer  feathers  dull  green.  Total  length 
(adult)  about  9^  inches ;  wing  4,  tail  4  to  4^  inches. 

fTd^.— Northern  Mexico;  Tamaulipas;  Neuvo  Leon  (den.  Couch);  Texas  (Mr.  J.  H. 
dark) ;  New  Mexico.    8poc.  in  Mus.  Acad.  Philada.,  and  Mus.  Smiths.  Washington. 

Larger  than  the  immediately  preceding,  but  much  resembling  it,  and  with 
the  colors  nearly  the  same.  In  this  species  the  shorter  quills  are  edged  con- 
spicuously with  white  at  all  ages,  in  which  respect  it  dilTers  from  the  prece- 
ding, and  it  appears  to  inhabit  exclusively  Northern  Mexico  and  the  adjoining 
districts  of  the  United  States. 
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5.  Camculoidci, 

18.  IcTBBUS  Parisorum,  Bonaparto. 

Icterus  Parisonim,  Bonap.  Proc.  Zool.  Soc.  London,  1837,  p.  110. 

Icterus  melanochrjsura,  Less.  Rev.  Zool.  1839,  p.  105. 

Icterus  Scottii,  Couch,  Proc.  Acad.  Philada.  1854,  p.  66. 

Icterus  melanocephalus,  Hahn,  Voeg.  Am.  pt.  vi.  p.  4  (1820)? 
Hahn,  Voeg.  pt.  vi.  pi.  3?    Baird,  B.  of  N.  A.  pi.  61,  fig.  1.    Kept.  U.  S.  and 
Mex.  Bound.' Sury.  Birds,  pi.  19,  fig.  1. 

Anterior  half  black,  or  head  and  neck,  back  and  breast,  black.  Abdomen  and  rump 
vellow,  the  latter  generally  tinf^ed  with  greenish.  Wings  black,  the  greater  coverts  widel^ 
tipped  with  white,  shorter  quills  widely  edged  with  white.  Middle  feathers  of  the  tau 
binck,  with  their  liases  yellow;  other  feathers  of  the  tail  with  their  basal  two*third8  yellow, 
terminal  one-third  black.  Bill  dark  horn-color,  base  of  under  mandible  pale  bine;  legs 
bluish-brown.  Bill  straight,  rather  slender,  pointed,  culmen  distinctly  ridged ;  legs  rather 
strong ;  wing  long,  third  quill  longest:  tail  moderate.  Adult  nude.  Total  length  about  7 
to  8  inches ;  wing  4  to  4*^,  tail  .lU  to  3%  inches. 

Younger  cf.  Entire  head  and  back  dark  brown;  rump  greenish>yellow,  under  ports  of 
body  dull  pale  yellow;  tail  olive-green  ;  outer  feathers  greenish-yellow  at  base ;  wings  dull 
brown,  coverts  tipped  with  white.    Total  length  7  inches. 

ifod.— Mexico;  Lower  California  ( Gapti  Xantus) ;  Texas;  New  Mezicow  Spec  in  Mua. 
Acad.  Philada.,  and  Mus.  Smiths.  Washington. 

This  is  another  strange  and  peculiar  form  in  the  generic  group  leterua^  and 
belongs  almost  as  properly  to  Castieus,  The  colors,  too,  are  quite  peculiar, 
and  approximate  to  the  same  group.  It  may  be  termed  an  analogue  of  Caiti" 
culttSf  in  the  genus  Coiticus,  if  not  more  nearly  related,  but  I  am  by  no  means 
confident  that  this  bird  does  not  represent  a  peculiar  generic  division.  Nu- 
merous specimens  in  Smiths.  Mus.  from  Northern  Mexico  and  Lower  Califor- 
nia. This  is  the  bird,  I  suspect,  attempted  to  be  represented  in  Hahn's  plate, 
above  cited,  but  without  success.  It  is,  however,  correctly  au'd  handsomely 
given  in  Prof.  Baird's  plates,  as  cited. 

II.   Genus  PENDULINUS,  Vieillot. 

Qenus  Pendulinus,  Yieill.  Analyse,  p.  33  (1816). 

This  group  is  composed  of  birds  characterized  by  having  more  slender, 
lengthened,  and  weaker  forms  than  in  letertu,  with  more  slender,  curved,  and 
gradually  tapering  bills,  and  long  tails,  either  rounded  at  the  ends  or  gradua- 
ted. It  is,  in  my  opinion,  a  distinct  and  strongly  marked  generic  group,  of 
which  the  species  here  given  as  P.  bonana  is  perhaps  to  be  regarded  as  typical. 
The  type  of  the  genus,  according  to  Vieillot,  is  the  North  American  P.  tpuri^ 
usy  but  in  this  respect  he  is  probably  in  error,  that  species  being,  very  probably, 
one  of  the  most  aberrant.  Fifteen  species  of  this  genus  are  in  the  Museum  of 
the  Philadelphia  Academy  and  the  Museum  of  the  Smithsonian  Institution, 
Washington.  Three  others  given  in  the  succeeding  pages  (P.  rufigatter^  P.  ru^ 
faxillusj  and  P.  chtleruis)  are  not  contained  in  either  of  the  two  collections 
mentioned.  In  this  group,  as  in  the  preceding,  I  have  given  short  descriptions 
of  all  the  species  of  which  I  have  any  knowledge,  and  have  copied  the  original 
descriptions  of  the  three  species  to  me  unknown,  above  mentioned. 

1.   £ananivoru$. 

1.  Pendulinus  Bonana  (Linnaeus). 

Oriolus  Bonana,  Linn.  Syst.  Nat.  i.  p.  162  (1766). 
Pendulinus  banana,  Vieill.  Nouv.  Diet.  v.  p.  316  (1816). 
Buflf.  PL  Enl.  535,  fig.  1. 

Head,  neck  and  breast  dark  chestnut,  shoulders,  rump  and  abdomen  a  paler  shade  of 
chestnut, light«>st  on  the  rump.  Back,  wings  and  tail  black;  under  wing  coverts  pale 
chestnut ;  upper  and  under  tail  coverts  frequentlv  tipped  with  black.  Bill  dark  horn-color, 
paler  at  base  of  under  mandible ;  legs  brown.  Bill  curved,  slender;  wing  rather  long,  thira 
quill  longest;  tail  rather  long,  graduated.  Adult  cf.  Total  length  about  7^  inches ;  wing 
3U,  tail  3V<  inches.    Female.  Like  the  male,  but  smaller.    Total  length  about  7  inches. 

Hcib.—vfeBt  Indies ;  Martinique  (Smiths.  Mus.)  Spec,  in  Mus.  Aoad.  Philada.,  and  Mas. 
Smiths.  Washington. 
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Although  having  abundance  of  specimens  before  me  in  the  Acad.  Mas.  and 
Smiths.  Mus.)  I  am  not  able  to  state  the  islands  of  the  West  Indies  inhabited 
bj  this  species,  nor  have  I  seen  any  other  than  the  adult  plumage.  One  speci- 
men only  in  the  Smiths.  Mus.  is  undoubtedly  from  the  island  of  Martinique, 
but  all  others  now  before  me  are  either  labelled  "  West  Indies  "  or  "  Antilles." 
This  is  a  quite  peculiar,  and,  in  adult  plumage,  an  easily  recognized  species, 
but  is  probably  allied  to  the  immediately  succeeding  (P.  rufyaster), 

2.   PKNDULINC8   BUFIGASTEB,  VieiUot. 

Pendulinus  rufigaster,  Vieill.  Nouv.  Diet.  v.  p.  321  (1816). 
"BananlYorus  rufigaster,  Bp.  ex  Vieill.,"  Bonap.  Gomp.  Rend.  1853, p.  834. 

**  Cette  espAce,  que  je  crois  nouvelle,  a  le  ventre  et  Ice  ptarties  posteriearea  d*un  roax  ar- 
dent ;  le  rest  du  plumage  noir,  ainsi  quo  le  boc  et  los  pieds ;  taillo  du  carouge  esclave  (P. 
daminieentis).    Elle  se  troave  oans  TAmcriquo  m6ridionale."    Vieillot,  as  ahoYO. 

**  Nigro ;  capite,  collo,  pectoreque  castaneis ;  aropjreio,  corpore  subtus,  tihiis,  tectricibus- 
que  alarum  roinoribus  et  infenoribus,  fulvis.  Lo  Troujriale  tn/umi  du  Musie  de  Paris, 
rapporte  de  la  Gnadaloupe  par  M.  Morcau  de  Jonnes,  nommA  par  Vieillot,  J^ndulinut  rv^ 
g<uUr  et  r6uni  i  tort  au  tpuriut.''*    Bonap.  Compt.  Rend.,  as  above. 

jETa&^-Qaudeloupe.    Spec,  in  Paris  Museum. 

These  are  the  original  descriptions  of  a  bird  given  as  distinct  from  P.  bonana 
by  Bonaparte,  as  above  cited,  but  which  I  have  not  seen.  It  seems  to  be 
nearly  related  to  that  species,  but  may  be  an  inhabitant  of  different  islands, 
and,  like  others  in  this  memoir,  persistently  presenting  some  clearly  pe- 
culiar characters.  On  the  faith  of  the  description  by  Bonaparte,  I  give  it  as 
probably  a  species  of  respectability,  and  his  indication  of  the  locality  is  im- 
portant. It  is  given  doubtfully  by  that  great  naturalist  in  Consp.  Av.  (i.  p.  432) 
as  synonymous  with  P.  spurtut  of  North  America,  which  I  suppose  is  the  tort 
to  which  he  alludes. 

3.  Pendulinus  bufaxillus,  Bonaparte. 

Pendulinus  rufazillus,  Bonap.  Consp.  Av.  i.  p.  432  (1850). 

"  Ex  Mexico.  Nigerrimus ;  humeris  cinnamomeo-castaneis ;  tectricibus  alarum  mino* 
ribns  citrino-castaneis ;  cauda  elongata ;  rostro  elongato,  acutissimo."    Bonap.,  as  above. 

This  species  I  have  not  seen.  It  seems  to  resemble  in  colors  of  plumage,  at 
least,  Affelaitu  pyrrhopterus^  Vieill.  (which '  is  Hyphantta  pyrrhoptertu  of  this 
memoir),  but  that  species  was  apparently  known  to  the  Prince  Bonaparte,  as 
he  gave  it  a  name  (PendtUintu  periporphynuj  Bonap.  Consp.  Av.  i.  p.  432.) 

2.   Polioptar, 

4.  PiNDULiNUB  Waolbbi  (Sclater). 

Icterus  Wagleri,  Sclat.  Proc.  Zool.  Soc.  London,  1867,  p.  7. 
Psarocolius  flavigaster,  Wagl.  Isis,  1829,  p.  756. 
Pendulinus  dominicensis,  Bonap.  Consp.  Av.  i.  p.  432  (nee  Linn.) 
Baird,  B.  of  N.  A.  pi.  61,  fig.  2.    Kept.  U.  S.  and  Mex.  Bound.  Surv.,  Birds, 
pi.  19,  fig.  2. 

Larger ;  head,  neck  and  back  black ;  shoulders,  rump  and  abdomen  orange-yellow ; 
wings  and  tail  black,  upper  and  under  tail  coverts  black.  The  black  on  the  breast  sepa* 
rated  from  the  yellow  or  under  parts  of  the  body  by  a  narrow  band  of  chentnut,  frequently 
obscure,  but  generally  strongly  marked.  Under  wing  coverts  yellow.  Bill  long,  curved, 
bluish-black,  lishter  at  base  of  under  mandible ;  logs  dark  brown ;  wing  rather  long,  thira 
and  fourth  quills  longest ;  tail  long ;  legs  rather  short.  Adult  (f .  Total  length  about  9 
inches ;  wing  4^,  tail  4^  inches. 

Young  Entire  upper  parts  yellowish-green,  inclining  to  clearer  yellow  on  the  head,  and 
green  on  the  back ;  throat  black  :  sides  of  neck  and  under  parts  of  body  dull  jrellow ; 
wings  dork  brown,  coverts  edged  with  dull  white;  shoulders  greenish-yolfow ;  tail  with 
the  middle  feathers  brownish-black,  outer  feathers  yellowish-green.  Total  length  about 
8  inches. 

Younger.  Entire  upper  parts  of  head  and  body  dull  olive-groen ;  under  parts  dull-pale 
greenish-yellow. 

Bab. — Mexico:  Guatemala;  State  of  Goahuila,  northern  Mexico  (Gen.  Couch);  Mazatlan 
(Col.  Grayson);  San  Geronimo,  Guatemala  (Mr.  0.  Salvin).  Spec,  in  Mus.  Acad.  Philada., 
and  Mus.  Smiths.  Washington. 

The  under  tail  coverts  being  blacky  is  a  character  to  be  remembered  in  com- 
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paring  this  fine  species  with  the  next  sacceeding  in  ibis  memoir  (P.  protthemi^ 
las),  as  the  most  immediately  available  character.  It  resembles  and  is  nearlj 
allied  to  that  species.  Numerous  specimens  in  Acad.  Mus.  and  Smiths.  Mug. 
from  Mexico  and  Guatemala,  in  boUi  of  which  countries  this  handsome  bird 
seems  to  be  abundant. 

5.  Pendulimus  pbosthimelab  (Strickland). 

Icterus  prosthemelas,  Strickl.  Jard.  Contr.  Orn.  1850,  p.  120. 
Pendulinus  Lessoni,  Bonap.  Gonsp.  Av.  i.  p.  432  (1850). 
Jard.  Contr.  Orn.  1850,  pi.  62. 

Resembling  the  preceding  (/.  Wagleri%  but  smaller,  and  with  the  under  tail  coTerts 
yellow,  uniform  with  the  abaomen.  Head,  neck  and  back  black ;  shonlden,  rump,  abdo- 
men and  under  tail  coverts  yellow ;  a  transverse  band  of  chestnut  separating  the  black 
from  the  yellow  on  the  breast,  frequently  strongly  marked,  but  often  obscure  or  imperfect. 
Wings  and  tail  clear  black,  longer  upper  tail  coverts  black,  under  wing  coverts  yeUow. 
Bill  shorter  than  in  the  preceding,  curved,  rather  thick  at  base ;  wing  moderate,  third 
quill  longest;  toil  long.  Bill  bluish-black,  pale  blue  ai  base  of  under  mandible;  legn 
V)rowniRh-bIack.  (No  white  marks  nor  spots  in  wings  nor  tail.)  Adult  rT.  Total  lengui 
about  8  to  S}4  inches ;  wing  3^,  tail  3^  to  3%  inches. 

Young.  Singularly  resemijling  in  colors  I.mtlanocephaluM  and  Auduhonii.  Head  and  neck 
in  front  black:  entire  upper  parts  of  body  greenish-yellow,  shoulders  and  abdomen  yellow. 
Wings  and  tail  black.  Total  length  7^  to  8  inches.  Adolescent,  with  the  black  of  the 
adult  beginning  to  appear  on  the  back  and  scapulars,  and  presenting  a  mottled  yellowish- 
green  and  black,  in  which  plumage  this  bird  is  P.  Leunni,  Bonap.,  as  above. 

/fu&.— <^Tuatemala ;  Costa  Kiea;  southern  Mexico.  Spec,  in  Mus.  Acad.  Philada.,  and 
Mus.  Smiths.  Washington. 

This  bird  resembles  the  preceding  (P,  Waffleri)y  but  is  smaller,  and  has  the 
under  tail  coverts  yellow  instead  or  black.  It  is  undoubtedly  P.  Lessoni  of 
Bonaparte,  as  suggested  by  that  distinguished  author  in  Compt.  Rend.  1853,  p. 
834.  Numerous  specimens  in  the  Smiths.  Mus.  are  from  countries  above  g^Ten ; 
the  type  described  by  Strickland  in  the  Acad.  Mus.  is  labelled  *' Central 
America." 

The  young  of  this  bird  bears  a  strong  resemblance  in  colors  only  to  the 
adult  Icterus  melanoeephalus  and  1.  Auduboni.  Specimens  in  this  young  plu- 
mage, und  others  with  the  black  color  beginning  to  appear  on  the  back,  are  in 
Smiths.  Mus.  Indifferently  figured  by  Strickland,  as  above,  bat  better  than 
Hahn's  figures,  and  recognizable  with  some  exertion. 

6.  Pendulinus  maculi-alatus  (Cassin). 

Icterus  maculi-alatus,  Cass.  Proc.  Acad.  Philada.  1847,  p.  332. 
Jour.  Acad.  Philada.,  quarto,  i.  pi.  16,  fig.  1. 

Resembling  the  two  species  immediately  preceding,  but  smaller  than  either,  and  having 
the  greater  wmg  coverts  with  ovate  spots  of  white  at  their  tips.  Primaries  narrowly  edged 
with  white  in  their  terminal  third.  Head,  neck  and  back,  black ;  shoulders,  lower  part  of 
bat^,k,  rump  and  under  parts  orange-yellow :  under  wing  coverts  yellow.  Bill  bluish-black, 
pale  l^lue  at  base  of  under  mandible ;  legs  dark  brown.  Bill  moderate,  curved,  rather  thick 
ut  base ;  wing  rather  long,  third  and  fourth  quills  longest ;  tail  rather  long,  somewhat 
graduated.    Adult.  Total  length  al)out  71^  inches ;  wing  3^,  tail  3Vj|  inches. 

i/a6.— -Guatemala ;  "  Vera  Paz"  (Mus.  Mossena).    Spec,  in  Mus.  Acad.  Philada. 

The  type  of  this  species,  described  by  me  as  above,  remains  the  only  speci- 
men that  I  have  seen,  though  it  has  been  obtained  at  various  localities  in 
Guatemala  by  late  European  naturalists  and  travellers.  This  species  is  of  the 
same  sub-group  as  the  two  immediately  preceding  (P.  Wagleri  and  P.  prosthe- 
melas), but  is  easily  distinguished  by  the  white  spots  on  the  wing  coverts, 
which  are  peculiar,  and  a  strong  character.  The  type  of  this  species  in  the 
Acad.  Mus.,  from  the  Massena  collection,  is  labelled  "  Coban,  Vera  Paz,"  which 
latter  was  printed  erroneously  *^  Vera  Cruz  "  in  my  original  description. 

3.  Melanopsar. 

7.  Pendulinus  chrysocephalus  (Linnaeus). 

Oriolus  chrysocephalus,  Linn.  Syst.  Nat.  i.  p.  164  (1T66).    . 
Gracula  chrysoptera,  Merrem  Beytr.  Gesch.  Voeg.  (1784). 
Bri3S.  Orn.  vi.  Supp.  pi.  2.    Merr.  Beytr.  pi.  3.    Vicill.  Gal.  i.  pi.  86.    Spix. 
Av.  Bras.  i.  pi.  67. 
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Adult  (f.  Black ;  head  above,  ramp,  shoulders  and  tibis  bright  yellow.  Longer  upper 
coverts  of  the  tail  black:  under  tail  coverts  frequently  with  a  few  yellow  feathers.  Yellow 
of  the  head  above  and  tioiee  frequently  mixed  with  black.  Bill  curved,  slender,  brownish- 
black  ;  wing  rather  long,  third  and  fourth  quills  longest ;  tail  long,  graduated :  legs  rather 
short,  brownish-black.    Total  length  about  9  inches ;  wing  4  to  4^4,  tail  4V^  inches. 

Younger.  Dull  dark  brown :  head,  above,  shoulders,  rump  and  tibiee  dull  yellow. 

Variety  ?  Same  species  ?  Like  the  preceding,  but  with  tno  vellow  on  the  head  more  re- 
stricted, and  rump  Nodlc,  uniform  with  other  upper  parts  of  body. 

i3a6.— Northern  South  America;  Guiana;  Brazil.  Spec,  in  Mus.  Acad.  Philada.,  and  Mus. 
Smiths.  Washington. 

An  easily  recognized  and  well  known  species,  apparently  abundant  in  the 

northern  countries  of  South  America.     One  specimen  in  the  Acad.  Mus.,  from 

the  Massena  collection,  differs  from  all  others  now  under  examination  in  having 

the  lower  part  of  the  back  and  rump  black,  uniform  with  other  upper  parts  of 

the  body,  but  is  not  in  fully  adult  plumage.  Specimens  in  Acad.  Mus.  are  from 

"  Cayenne ;"  others  In  the  Smiths.  Mus.  are  from  Demerara,  and  one  in  the 

collection  of  Mr.  Lawrence  is  probably  from  Ecuador.    Wagler,  in  Syst.  At., 

seems  to  describe  the  black-backed  variety  above  mentioned,  ezclusiyely,  but 

Brisson  describes  the  more  usual  plumage,  as  above  given. 

8.  Fendulihus  cataninsis  (Linnseus). 

Oriolus  cayanensis,  Linn.  Syst.  Nat.  i.  p.  163  (1766). 
*'  Icterus  flaviscapularis.  Lesson." 

Agelaius  chrysopterus,  Vieill.  Nouv.  Diet.,  zxxiv.  p.  539  (1819). 
Briss.  Orn.  ii.  pi.  9,  fig.  2.     Buff.  PI.  Enl.  535,  fig.  2  ?    Swains.  Zool.  111.  i. 
pi.  22. 

Bill  long,  slender,  curved ;  tail  long,  wide,  graduated ;  wing  rather  long,  second  and  third 
quills  longest;  legs  moderate  or  rather  short;  tibi£B  black.  Entire  plumi^e  deep  black, 
except  the  shoulders,  which  are  vellow.  Under  wing  coverts  usually  mixed  yellow  ana 
Mack.  Bill  brownish  black,  legs  Srown.  Adult.  Total  length  about  9  inches,  wing  4,  tail 
4  to  ^  inches. 

J7ai.— Nortliem  South  America,  Cayenne,  Northern  Brazil  ?  Spec,  in  Mus.  Acad.,  Phila- 
delphia. 

This  is  another  of  the  species  of  which  I  can  give  no  precise  nor  well  deter- 
mined locality  from  specimens  before  me.  It  is  not  a  common  species  in  Ame- 
rican collections,  and  seems  to  have  been  confounded  with  several  others  which 
it  resembles  only  in  its  black  plumage,  but  to  which,  in  fact  (except  P.  tibialis), 
it  is  not  very  nearly  related.  In  determining  this  species,  and  distinguishing 
it  from  others  which  resemble  it,  the  long  and  curved  bill,  and  long,  graduated 
tail  are  available  characters.  Specimens  in  the  Acad.  Mus.  are  from  the  Mas- 
sena collection.  Much  resembling  the  next  species,  P.  tibialis^  but  seems  to 
differ  in  being  rather  larger,  the  bill  longer  and  more  curved,  and  the  tibist 
black  (which  are  yellow  in  F.  tibialis). 

9.  PiKDCLiNUS  TIBIALIS  (Swainsou). 

Icterus  tibialis.  Swains.  Gab.  Cy.  p.  302  (1838). 

**  Xanthornus  femoralis.'^    Label  on  Spec,  from  Imp.  Mus.  Rio  de  Janeiro. 
Xanthomus  flavaxilla,  Hahn,  Yoeg.  pt.  vi.  p.  1  (1820)  ? 
Hahn  Voeg.  pt.  vi.  pi.  2  ? 

Rather  smaller  than  the  preceding,  bill  shorter,  tibue  yeUow.  Bill  slightly  curved  or 
nearly  straight,  slender;  wing  rather  long,  third  quill  longCvSt;  tail  long,  wide,  graduated ; 
legs  rather  short.  Entire  plumage  black,  except  the  shoulders  and  tibise,  which  are  yel- 
low; under  wing  coverts  and  axillaries  yellow  (perhaps  not  ho  generally  mixed  with  black 
as  in  the  preceding).  Tibiss  frequently  mixed  yellow  and  black.  Bill  and  legs  brownish 
black.  Adult  <f .  Total  length  about  S}4  inches,  wing  3^  to  4,  tail  4  inches.  Adult  9. 
Like  the  male  but  smaller,  total  length  about  8  inches. 

Sab. — Brazil,  Bahia,  Ceari.  Spec. In  Mus.  Acad.,  Philada.,  and  Mus.  Smiths.  Inst.,  Wash- 
ington. 

Distinguished  from  P.  cayanensis  by  its  yellow  tibiae,  in  addition  to  which 
this  bird  seems  to  be  rather  smaller  and  has  the  bill  shorter  and  less  curved. 
It  is  not  entirely  easy,  however,  to  fully  determine  the  specific  value  of  this 
bird,  as  specimens  constantly  occur  in  collections  which  have  the  iibim  mixed 
yellow  and  black  and,  although  usually  with  shorter  bills  than  the  adult  P. 
eayanenns,  are  in  other  respects  about  as  much  that  species  as  the  present.  Fine 
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specimens  in  the  Smiths.  Mus.,  from  CeaHl,  Northern  Bradl,  hare  the  tibim 
clear  yellow.  Namerous  specimens  in  the  Smiths.  Mas.  and  Acad.  Mas.  from 
various  localities  in  Brazil.  This  bird  is  probably  that  described  bj  Hahn,  as 
above  cited.   It  is  commonly  brought  in  Bahia  collections. 

10.  Pendclinus  cuilensis,  Rcichenbach. 

Xanthornus  chilensis,  Reich.  Denks.  Acad.  Vienna,  1853,  pt  ii.,  p.  130. 
Cab.  Jour.  1855,  p.  55. 

"  Zuntch8t  JTanth,  cajenncnsiit  doch  kleiner,  derSchweif  viel  kleiner,  nicht  stufenfonnig* 
kaum  gerundet." 

'*  Zienilieh  )i&ufig  habe  ich  diencn  schSnen  Vogel  etwa  12  Stonden  weit  yon  Valpandso 
In  einer  e))eden  und  etwas  siiinpfigen  Gegend  geiroffen,  an  anderen  Orten  aelton  and  bloas 
in  vereinzolten  Exemplaren." 

Evidently  a  peculiar  species,  but  which  I  have  not  seen,  nor  indeed  any 
black  species  of  this  style  from  Western  South  America. 

11.  Pekdulinus  DOMiNiCBNSis  (Linnseus). 

Oriolus  dominicensis,  Linn.  Syst.  Nat.  i.  p.  163  (1766). 
Pendulinus  liavigaster,  Vieill.  Nouv.  Diet.  v.  p.  31*1  (1816). 
Pendulinus  viridis,  Vieill.  Nouv.  Diet.  v.  p.  321  (1816)? 
Briss.  Orn.  ii.  pi.  12,  fig.  3.     BuflF.  PI.  Enl.  5,  fig.  2. 

Like  the  two  preceding  (P.  cayaruntis  and  t&ialU)  but  smaller,  and  with  the  under  tail 
covortifi,  t«ide9  of  the  abaomen  and  ramp  yellow  (Mliouldera  and  tibite  also  yellow).  All 
othor  piirts  of  the  plumaeu  binck.    Middle  of  the  abdomen  black,  uniform  with  the  other 

f>lumage,  but  yellow  on  the  sides  (of  the  abdomen);  under  wing  coycrts  and  axillarieii  yel- 
ow.    Bill  and  feet  bluish  black.    Adult  cf .    Total  length  about  8  to  8}^  inches,  wing  Zfi  to 
3^  tail  .1%  inches. 

Young?  Throat  black,  shoulders  and  rump  greenish  yellow;  all  other  parts  of  the  pln- 
mage  dark  olive  green,  strongly  tinged  with  yellow  on  the  under  parts.  Tibiaa  greenish 
yellow.    Resembles  the  young  of  P.  hypomehit,  of  Cuba. 

nab.— Si.  Domingo  or  Ilayti.  Spec,  in  Mus.  Acad.,  Philada.,  and  Mas.  Smiths.  Inst, 
Washington. 

Exclusively  inhabiting  the  Island  of  St.  Domingo.  Resembles  not  only  the 
two  preceding,  P,  cayaneruis  and  P.  tibialis^  but  also  the  two  next  succeeding, 
P.  portoricentis  and  JP.  hypomelasj  from  all  of  which  it  is  readily  distinguished 
by  its  under  tail  coverts  and  tides  of  the  abdomen  being  yellow,  in  which  respect 
and  otherwise  generally  it  is  well  represented  by  Buffon  in  PI.  Enl.,  as  cited 
above.  Specimens  in  the  Smiths.  Mus.  and  Acad.  Mus.  are  certainly  from  the 
Island  of  St.  Domingo.  Those  in  the  Smiths.  Mus.  are  from  the  valualble  col- 
lection of  Mr.  A.  G.  Younglove,  made  in  the  vicinity  of  Port  au  Prince. 

12.  Pendulinus  pobtobicbnsis  (Bryant). 

Icterus  dominicensis,  var.  portoricensis,  Bryant,  Proc.  Nat.  Hist  Soc.  Bos- 
ton, 1866,  p.  254. 
Turdus  ater,  Gm.  Syst.  Nat.  i.  p.  830,  (lT88)  ? 
Turdus  jugufaris.  Lath.  Ind.  Orn.  i.  p.  351  (1790)  ? 
Buff.  PI.  Enl.  559  ? 

Resembling  P.  cUmiinicentiB,  but  with  the  yellow  smaller  In  space  on  the  rump,  and  re- 
stricted to  the  tibice  and  under  tail  coverts  on  the  under  parts  (no  yellow  on  the  sides  of 
the  abdomen,  as  in  P.  dominicensif) ;  uIho  resembles  P.  hypomtlag,  of  Cuba,  but  the  adult  of 
that  i^^cies  has  tlie  under  tail  coverts  black,  and  the  young  plumages  are  quite  different 
Bill  slightly  cur^'ed,  rather  strniglitor  and  thicker  than  in  PdominicentU;  wing  moderate, 
third  quill  sliirhtly  longest;  tail  moderate;  legs  rather  short. 

Adult  (f.  Snoulders,  rump,  under  tail  coverts  and  tibiae  yellow,  all  other  parts  black. 
Under  wmg  coverts  yellow,  bill  black,  logs  brownish  black,  a  few  of  the  longer  upper  tail 
coverts  black,  and  the  longer  under  tail  coverts  frequently  tipped  with  black.  Tofau  length 
about  H}4  inches,  wing  3*4  to  35^4,  tail  3%  inches. 

Young.  Upper  parts  of  body  dull  yellowish  or  reddish  olive  green,  under  parts  reddish 
yellow  tingea  with  green  on  the  ab<lomen,  quills  and  tail  yellowish  green.  Adolescent 
Like  the  young  in  the  plumage  of  the  head  and  body,  but  with  the  tail  black,  and  with  tJie 
black  beginning  to  appear  at  the  base  of  the  bill  and  on  the  back.  (The  young  difiers  from 
tliat  of  P.  hypnmtUi9  an<l  also  from  that  of  P.  dcminiocntit). 

Hah.— Vorio  Rico.    Spec,  in  Mus.  Acad.,  Philada.,  and  Mus.  Smiths.  Inst,  Washington. 

Numerous  specimens  of  this  species  are  in  the  Smiths,  collection,  exclusively 
from  Porto  Rico.  Related  to  and  resembling  the  preceding  P.  dominieerma  but 
distinguishable  without  dilBculty  by  the  yellow  color  on  the  under  parts  being 
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restricted  to  the  tibis  and  under  tail  coverts.  The  joung  of  this  species  is 
probably  different  entirely  from  that  of  F.  dominiceruitj  and  certainly  from  that 
of  P.  hypomeUUj  and  resembles  the  figure  in  PI.  Enl.  559  in  a  greater  degree 
than  that  of  any  other  species  known  to  me. 

The  extensive  and  valuable  collections  made  in  Porto  Rico  by  Mr.  Robert 
Swift  and  Mr.  George  Latimer,  and  presented  by  them  to  the  Smithsonian 
Institution,  contain  all  plumages  of  this  species,  as  above  described. 

13.  PiNDULiKUB  HTPOMiLAB,  Bouapartc. 

Pendulinus  hypomelas,  Bonap.  Gonsp.  Av.  i.  p.  433  (1850). 
"  Icterus  hypomelas,  Du  Bus,"  Bonap.  ut  sup. 
Icterus  dominicensis,  et  virescens,  Yig.  Zool.  Jour.  il.  p.  441  (1827). 
Psarocolius  melanopsis,  Wagl.  Isis,  1829,  p.  759. 
De  Sagra's  Cuba,  Ois.  pi.  19,  bis.  (young). 

Like  the  preceding,  bat  with  the  under  tail  coverts  black  (not  yellow,  as  in  the  two  pre- 
ceding, P.  aominicenrii  and  P.  pcriorieenM^  but  frequently  the  f^hortcr  under  tail  coTerts 
are  dull  gamboge  yellow,  quite  different  from  the  yellow  of  the  tibisB.  Yellow  space  on  the 
rump  wide,  as  m  P  dominicensit.  Bill  rather  shorter  and  thicker  than  in  either  of  the  pre- 
ceding, curved ;  wing  moderate,  third  quill  slightly  longest ;  tail  rather  long,  graduated ; 
legs  rather  short. 

Adult  (f.  Shouldera,  romp  and  tibie  yellow,  shorter  under  coverts  of  the  tail  doll  gam- 
boge yellow,  under  wins  coverts  yellow.  All  other  parts  of  the  plumage  black.  Longer 
upper  coverts  of  the  tail  black,  all  the  longer  under  tail  coverts  and  frcauently  all  the  un- 
der coverts  of  the  tail  black.  Bill  bluish  black,  lighter  bluish  at  the  base  of  the  under 
mandible ;  legs  bluish  black.  Total  length  about  8  to  8>^  inches,  wing  3>^  to  3^,  tail  3>^  to 
$^  inches.  • 

Young.  Throat  black,  body  above  and  below  yellowish  olive  green,  shoulders  and  rump 
greenish  yellow,  and  in  more  advanced  plumage,  tibise  yellow.  Under  wing  coverts  yellow, 
win^  and  tail  brownish  green.  Adolescent  The  black  of  the  adult  appearing  on  the  back 
and  oreast  In  young  plumage  this  bird  is  IcUrut  viraeem  and  Pmrocoliui  mtlancptitf  as 
above. 

Mab.^OabeL   Spec,  in  Mus.  Acad.,  Philada.,  and  in  Mus.  Smiths.  Inst.,  Washington. 

This  is  another  of  the  black  species  with  the  rump  or  lower  part  of  the  back 
yellow,  and  allied  to  the  two  immediately  preceding,  P.  dominiceruis  and  P. 
partarieetuit.  It  is  not  difficult  to  distinguish  from  either,  by  its  black  under 
tail  coverts.  Numerous  specimens  in  the  Smiths.  Mus.  are  from  the  fine  col- 
lection made  in  Cuba  by  Mr.  Charles  Wright,  who  most  carefully  obtained 
adults  and  young  in  all  plumages. 

14.  Pbvdulinus  lbuoopteryx  (Wagler). 
Psarocolius  leucopteryx,  Wagl.  Syst.  Av.  16  (1827). 

Icterus  personatus,  Temm.  PI.  Coll.  ii.  liv.  81  (not  paged  nor  dated). 
"  Oriolus  mexicanus,  Linn."  Leach  Zool.  Misc.  i.  p.  8. 
Oriolus  nidipendulus,  Gm.  Syst.  Nat.  i.  p.  390  (1788)  ? 
Leach  Zool.  Misc.  i.  pi.  2.    Edwards'  Birds,  v.  pi.  243.    Sloan  Jam.  pi.  258, 
fig.  3? 

Middle  and  greater  coverts  of  the  wing  white,  forming  a  large  space  of  that  color  (white) 
In  the  first  half  of  the  wing;  shoulders  yellowish  green,  uniform  with  the  plumage  of  the 
upper  parts  of  the  body.  Bill  thick  at  base,  somewhat  curved ;  wing  rather  long,  third  and 
fourth  Quills  longest;  tail  moderate  or  rather  short;  legs  strong.  Adult  cf .  Entire  upper 
parts  or  head  and  body  greenish  yellow,  lighter  on  the  rump,  under  parts  yellow,  tinged 
with  green  on  the  breast  and  sides.  Front,  lores  and  throat  black  (united  and  forming  a 
mask),  wings  and  tail  black.  Middle  and  greater  coverts  ot  the  wln^  white,  shorter  quuls 
widely  edged  with  white.  Under  wing  coverts  pale  yellow.  Bill  bluish  black,  pale  blue  at 
base  of  the  under  mandible ;  legs  bluish  black.  Total  length  8  to  8}^  inches,  wing  4^,  tail 
3H  inches. 

Adult  9>  Like  the  male,  but  with  the  upper  parts  more  strongly  tinged  with  green,  and 
ttie  white  of  the  wing  not  so  lar^e ;  shoulaers  and  scapulars  frequently  mixed  with  black. 
Toung.  Like  the  female,  but  with  the  tail  olive  green;  coverts  of  the  wings  widely  t* —  " 
with  white,  all  the  quills  narrowly  edged  with  grayish  white.    Adolescent    Middle 


Toung.  Like  the  female,  but  with  the  tail  olive  green;  coverts  of  the  wings  widely  tipped 
with  white,  all  the  quills  narrowly  edged  with  grayish  white.  Adolescent  Middle  feath- 
ers of  the  tail  black,  others  green.    Shorter  quuls  black,  edged  with  white,  others  dull 


brown. 
Ai6.— Jamaica.    Spec  in  Mus.  Acad.,  Philada.,  and  Mus.  Smiths.  Inst,  Washington. 

This  is  a  common  enough,  but  quite  peculiar  species,  preserving  as  it  does 
in  adult  plumage  the  general  colors  of  the  young  of  several  others,  and  espe- 
cially of  Uie  smaller  P.  tpuriut  of  North  America.    Standing  before  me  in  com- 
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panj  with  the  young  of  P.  dominicensitj  P.  kypomdat  and  P.  apurnUf  I  am  al- 
most inclined  to  regard  it  as  illustrating  arrested  development. 

This  bird  is  exclusively  from  Jamaica,  so  far  as  my  information  extends,  and 
numerous  specimens,  now  under  examination,  are  in  the  very  fine  collection  of 
the  birds  of  that  Island,  presented  to  the  Smithsonian  Institution  by  William 
Thomas  March,  Esq.,  of  Spanishtown,  Jamaica.  Numerous  others  in  the 
Smiths.  Mus.  are  in  another  fine  collection  from  Metcalfe  Parish,  Jamaica,  col- 
lected and  presented  by  Professor  George  N.  Allen. 

In  my  opinion  this  bird  is  Oriolut  widipenduliu,  Gmelin,  as  above,  founded 
on  descriptions  of  two  supposed  species  in  Sloane's  Jamaica,  "  The  Watchy 
Picket  or  Spanish  Nightingale "  and  "Another  sort  of  the  Watchy  Picket.*' 
(Nat.  Hist.  Jamaica,  ii.  pp.  299,  300). 

4.  leterioidet, 

15.  Pendulinus  auricapillus  rCassin). 

Icterus  auricapillus,  Cass.  Proc.  Acad.  Philada.,  1847,  p.  332. 
Jour.  Acad.  Philada.  quarto,  i.  pi.  16,  fig.  2. 

Back,  wings  and  tail  black  (no  white  marke  in  the  wing).  Bill  moderate  or  rather  short. 
thick  at  haHC,  slightly  curved;  wing  rather  long,  second  and  third  quills  longest;  tail 
rather  long,  gra<luatod;  leg8  moderate.  Adult  ^.  Back,  wings  and  tail  clear  lastroos 
black,  without  any  white  spots  or  marks  whatever.  Front,  lores  and  throat  black,  united 
and  forming  a  wide  mask.  Head,  above,  rump  and  entire  under  parts  golden  yellow,  paler 
on  the  rump.  Shoulders  yellow,  under  wing  coverts  yellow,  a  few  of  the  longer  upper  tail 
coverts  black.  Bill  bluish  black,legs  dark  brown.  Total  length  7  to  7M  inches,  wmg3^ 
to  Z%,  tail  3>4  to  2>%  inches.  Younger.  Entire  head  and  under  parts  oibody  dull  orange 
yellow,  black  feathers  appearing  on  the  throat;  quills  and  tail  feathers  dark  brown,  rump 
greenish  yellow. 

J7a6.— Northern  South  America,  New  Grenada,  Venesuela,  Trinidad,  Mexico ?  Spec,  in 
Mus.  Acad.,  Philada.,  and  Mus.  Smiths.  Inst,  Washington. 

About  the  size  of  P.  chrytocepkalua  and,  like  that  species,  somewhat  rariable 
in  all  its  dimensions,  a  specimen  from  the  Island  of  Trinidad  being  the  largest 
and  another  from  Bogota,  New  Grenada,  the  smallest.  A  handsome  and  easily 
recognized  species,  with  clear  black  wings  and  tail,  without  a  vestige  of  white 
markings  on  either,  and  differing  in  that  respect  from  the  next  succeeding,  P. 
cueullatut.  Shoulders  in  the  present  species,  yellow;  in  F.  cuetdkUtUj  black. 
Specimens  in  the  Smiths.  Mus.  are  from  Bogota  and  Santa  Martha,  N^w  Gre- 
nada. Two  specimens  in  the  Massena  collection  are  labelled  as  ft'om  Mexico, 
in  the  handwriting  of  Mr.  Victor  Massena.  Others  in  the  Acad.  Mus.  are  from 
Trinidad  and  Venezuela. 

16.  Pendulinus  cucullatus  (Swainson). 

Icterus  cucullatus,  Swains.  Philos.  Mag.,  1827,  p.  436. 
Gassin,  B.  of  Gal.  and  Texas,  pi.  8. 

Middle  coverts  of  the  wing  white,  forming  a  wide  diagonal  band  across  the  wing,  near 
the  shoulder.  Bill  rather  long,  curved,  rather  slender;  wing  moderate,  third  and  xourth 
quills  longest;  tail  rather  long,  graduated:  logs  moderate.  Adult  cf .  Back,  wings  and  tail 
black,  middle  coverts  of  the  win^  white,  snorter  quills  widely  edged  with  white, primaries 
narrowly  edged  with  grayish  white.  Front,  lores  and  throat  black,  united  and  forming  a 
wide  mai<k.  Head  above,  rump  and  entire  under  parts  rich  golden  or  reddish  yellow ; 
under  wing  coverts  yellow.  Bill  bluish  black,  legs  brownish.  Total  length  about  7X  inches ; 
winj;,  3^ ;  tail,  3^  to  4  inches.  Younger  S.  Block  plumage  of  the  back  edged  with  yel- 
lowish green,  tail  narrowly  tipped  with  white,  yellow  of  the  head  tinged  with  dull  green, 
and  specimens  occur  in  which  the  entire  yellow  parts  of  the  plumage  are  dull  greenish 
yellow,  much  paler,  and  of  a  different  shade  of  yellow  from  that  of  the  fUUy-matured  bird. 

Female.  Upper  parts  dull  ashy  olive  green,  tinged  with  yellow  on  the  head,  under  ports 
I>alo  greenish  yellow,  clearer  yellow  on  the  middle  of  the  abdomen  and  under  tail  coverts, 
ashy  on  the  sides,  wings  ashy  brown,  coverts  tipped  with  white,  tail  yellowish  green. 
Total  length  about  7  inches.  * 

ZTafr.— Mexico ;  Texas ;  Lower  California.  Spec,  in  Mus.  Acad.  Philadelphia,  and  Mus. 
Smiths.  Inst.,  Washington. 

About  the  size  of  the  preceding  P.  auricapillus^  and  generally  resembling  it, 
but  easily  distinguished  by  its  conspicuous  white  marks  on  the  wings,  and  the 
shoulders  being  black.  Numerous  specimens  in  the  Smiths.  Mus.,  from  Cor- 
dova and  Mirador,  and  various  localities  in  the  States  of  Tamaulipas  and  Coa- 
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hnila,  Mexico,  and  from  Texas.  Specimens  in  the  Acad.  Mas.  are  from  Mexico, 
and  from  BrownsTille  and  "  Ringgold  Barracks/'  Texas.  Numerous  specimens 
in  the  Smiths.  Mus.,  also,  are  fVom  Capt.  John  Xantus'  collection  in  Lower 
California,  and  Colima,  Western  Mexico. 

6.  Pendulinut. 

17.  PixDULiNUS  spuRius  (Linnffius). 

Oriolus  spurius,  Linn.  Sjst.  Nat.  i.  p.  162  (1766). 
Oriolus  spurius  et  yarius,  Gm.  Syst.  Nat.  i.  pp.  389,  390  (1788). 
Oriolus  castaneus,  Lath.  Ind.  Orn.  i.  p.  181  (1790). 
Yphantes  solitaria,  Yieill.  Nouv.  Diet.  iii.  p.  215  (1816). 
Pendulinus  nigricollis,  Vieill.  Nouv.  Diet,  v.  p.  318  (1816). 
Oriolus  mutatus,  Wils.  Am.  Orn.  i.  p.  64  (1808). 
Wils.   Am.   Orn.  i.  pi.  4.     Aud.  B.  of  Am.,  pi.  42,  oct ,  ed.  iv.  pi.  219. 
Catesby  Car.,  pi.  49.    Hahn  Voeg.,  pt.  v.  pi.  6.     Buff.  PI.  Enl.  607,  fig.  1. 

Small ;  bill  slightly  carved ;  wing  moderate ;  third  quill  usuaily  lonscst ;  tail  rather  long, 
rounded  or  sligntly  graduated.  Adult  male.  Head  and  upper  part  of  back,  wings  and  tali 
black.  All  other  parts  dark  chestnut  Greater  wins  corerts  tipped  with  white,  quills 
edged  with  grayish  white ;  shoulders  chestnut;  bill  bluish  black,  lighter  at  base  of  under 
mandible ;  legs  dark  brown.  Female.  Upper  parts  of  head  and  body  uniform  olive  green, 
under  parts  pale  greenish  yellow,  smaller  and  greater  wing  coverts  tipped  with  white, 

J^niUs  dark  brown  edged  with  grayish  white,  tail  yellowish  green.  Young  male.  Like  the 
emale,  but  with  the  throat  black,  and  (in  adolescence)  the  chestnut  of  the  adult  beginning 
to  appear  on  the  breast  and  sides  of  the  neck.  Total  length  about  6)^  to  7  inches ;  wing 
3^.  taiJ  3  inches. 

Il(i6.— Eastern  North  America;  Mexico;  Central  America;  New  Grenada.  Spec,  in  Mus. 
Acad.,  Philada.,  and  Mus.  Smiths.,  Washmgton. 

An  abundant  species  throughout  temperate  North  America,  east  of  the  Rocky 
Mountains,  and  extending  its  winter  migration  into  Mexico  and  Central 
America.  One  specimen  in  the  collection  of  my  friend  Mr.  Lawrence,  of  New 
York,  is  from  Savanilla,  New  Grenada.  Numerous  specimens  in  the  Smiths. 
Mus.,  from  widely  distant  localities,  but  showing  no  specific  variation,  whether 
from  Nebraska  or  Guatemala.  Numerous  specimens  also  in  Mus.  Acad.,  from 
an  equally  extensive  range  of  localities. 

On  this  little  species  the  genus  Pendulinut  is  founded  by  Yieillot,  but,  in  my 
opinion,  erroneously,  the  type  or  most  perfect  form  being  very  probably  F, 
bonindy  or  perhaps  P,  Wagltri.  The  present  species  is  but  an  humble  member 
of  this  highly  respectable  group,  and  one  which  shows  its  characteristics  but 
indifferently — indeed,  I  am  not  without  a  suspicion  that  it  more  properly 
belongs  to  the  group  Ilyphanttt  as  an  aberrant  form. 

18.  Pendulinus  affinis  (Lawrence). 

Xanthoraus  affinis,  Lawr.  Ann.  Lye,  New  York,  1851,  p.  113. 

Like  the  preceding  (P.  tpuriut)  in  form  and  colors,  but  smaller,  and  restricted  to  South- 
em  North  America.  Adnit  male.  Chestnut,  with  the  head,  back,  wings  and  tail  black. 
Female.  Olive  green  above,  pale  greenish  yellow  on  the  under  parts.  Total  length  about 
€^  inches ;  wing  3,  tail  ^  inches. 

2ia6.— Texas ;  Mexico.    Spec,  in  Mus.  Acad.,  Philada.,  and  Mus.  Smiths.,  Washington. 

Appears  to  be  uniformly  smaller  than  P.  spuriwj  and  not  yet  found  north  of 
Texas.  It  is,  however,  only  to  be  distinguished  from  that  species  by  this  char- 
acter, the  shorter  wing  being  the  most  obvious  character  in  prepared  skins. 
Specimens  from  Texas  and  Mexico  in  Smiths.  Mus.,  and  Acad.  Mus.,  and  in  the 
collection  of  Mr.  Lawrence,  New  York.  This  little  bird  seems  to  be  the  resi- 
dent species  of  Texas,  and  perhaps  Mexico ;  but  its  near  relative,  P.  apuriua^  is 
also  found  in  those  countries  abundantly  in  the  winter,  or  during  the  season  of 
migration. 

Ill    Genus  HYPHANTBS,  Vieillot. 

(Genus  Yphantes,  Vieill.  Analyse,  p.  33  (1816). 

This  is  a  group  of  smaller  or  medium-sized  species,  characterised  by  straight, 
sharp  and  rather  strong  bills,  well -developed  and  somewhat  pointed  wings, 
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and  rather  short  tails.  All  are  of  entire  STmmetrj  and  compactness  of  strac- 
ture,  and  the  group  represents,  in  my  opinion,  the  perfection  of  the  familj 
Ieterid«j  and  is  therefore,  I  think,  to  be  properly  regarded  as  the  typical  genus. 
My  business,  in  the  present  series  of  memoirs,  is,  howeyer,  mainly  with  spe- 
cies, and  I  have  not  ventured  upon  such  arrangement 

1.  Hj/phaniet, 

1.  Htphantes  Baltimore  (Linnaeus). 

Oriolus  Baltimore,  Linn.  Syst.  Mat.  i.  p.  162  (1766). 
Oriolus  tricolor,  Miill.  Syst.  Nat.  Supp.,  p.  87  (1776). 
Catesby  Carolina,  i.  pi.  48.    Buff.  PI.  Enl.  506.    Vieill.  Gal.  i.  pi.  87.    WUb. 
Am.  Orn.  i.  pi.  1,  vi.  pi.  53.    Aud.  B.  of  Am.  pi.  12,  oct.  ed.  It.  pi.  217. 

Bill  straight,  pointed ;  wing  with  the  first  four  primaries  longest  and  nearly  equal :  tail 
moderate.  Adult.  Fine  reddish  orange;  head,  back,  wings  and  middle  tail  feathera 
black.  Shoulders  orange,  greater  corerts  tipped  with  white,  quills  edged  with  white,  tail 
at  base  orange,  middle  feathers  black  in  their  terminal  two-tnirds.  others  with  a  medial 
space  black,  and  largely  tipped  with  orange.  Bill  bluish,  legs  bluish  brown.  Female.  Like 
the  male,  but  with  the  black  parts  tinged  with  brown,  and  the  orange  parts  paler,  and 
sometimes  tinged  with  green;  younger,  and  frequently  mated :  the  female  has  the  head 
above  and  back  yellowitm  or  grayish  olive,  quills  brown,  tail  olive  green.  Toung.  Lik« 
the  young  female,  but  with  the  quills  blacker.  Adolescent.  Black  appearing  on  the  head 
and  throat,  tail  feathers  partly  black.  Total  length  l}4Uy  8  inches;  wmg  Z^  tail  8  to  ^ 
inches. 

J7aft.— Eastern  North  America;  Mexioo:  Central  America.  Spec,  in  Mua.  Acad.,  Philada. 
and  Mus.  Smiths.,  Washington. 

Specimens  of  this  well-known  species  in  the  Smiths.  Mus.  are  from  numeroos 
localities  throughout  the  United  States,  east  of  the  Rocky  Mountains,  from 
Eastern  Mexico,  Guatemala  and  Costa  Rica;  many  of  them,  in  collections  from 
Mexico  and  Central  America  in  very  fine  adult  plumage.  One  of  the  most 
beautiful  and  familiarly-known  birds  of  the  United  States.  This  beantiful 
little  species  varies  in  the  shade  and  depth  of  its  orange  colors  in  both  males 
and  females.  Specimens  in  the  Acad.  Mus.,  from  Jalapa,  Mexico,  are  amongst 
the  finest  in  plumage  that  I  hare  seen. 

2.  Hyphantes  BuLLOCxn  (Swainson). 

Xanthornus  Bullockii,  Swains.  Philos.  Mag.,  1827,  p.  436. 
Psarocolius  auricoUis,  DeWeid,  Reise  Nor(L  Am.  1.  pi.  367  (1839).    ' 
Aud.  B.  of  Am.  pi.  388,  oct.  ed.  iv.  pL  218. 

Size  of  the  preceding,  front  and  wide  superciliary  stripe  orange.  Bill  straight  pointed, 
wing  rather  long,  second  and  third  quills  longest,  tail  moderate,  rounded.  Adult.  Stripe 
through  the  eye,  head  above,  back  and  throat,  black.  Wings  brownish  black,  greater 
coverts  and  quills  widely  edged  with  white,  under  wing  coverts  orange  yellow.  Front 
and  superciliary  stripe,  sides  of  neck  and  entire  under  parts  of  body  fine  orange  yellow, 
paler  on  the  abdomen.  Lower  part  of  back  and  rump  orange  yellow,  frequently  tinged 
with  greenish.  Tail,  with  the  middle  feathers  brownish  black  in  their  terminal  two- 
thirds,  yellow  at  base ;  outer  feathers  orange  yellow,  tipped  with  brownish  black.  Toung. 
Upper  partsyellowish  olive  green,  darker  and  frequently  mottled  with  brownish  black  on 
the  back.    Total  length  about  7  to  7>^  inches;  wing  4,  tail  3*^  inches. 

Aa6.— Western  North  America ;  Mexico.  Spec  in  Mus.  Acad.  Philada.,  and  Mus.  Smiths., 
Washington. 

Apparently   a  frequent  species  of  all  the  temperate  countries   of  North 

America  on  the  Pacific  Ocean,  and  inhabiting  also  a  yery  extensire  central 

region,  including  the  Rocky  Mountains.     Well  represented  in  the  plate  of 

Audubon's  folio  edition,   but  indifferently  in  the  octavo.     Not  intimately 

resembling  any  other  species. 

2.  Hyphaktes  Abbillbi  (Lesson). 

Xanthornus  Abeillei,  Less.  Key.  Zool.,  1839,  p.  101. 
Oriolus  Costototl,  Gm.  Syst.  Nat.  i.  p.  385  (1788)7 

About  the  size  of  the  preceding  two  species,  and  strictly  of  the  same  generic  group. 
Entire  upper  parts  of  head  and  body  black.  Under  parts  with  the  throat  and  $id€t  UaA. 
Narrow  line  over  the  eye,  sides  of  the  neck  and  middle  of  the  under  parts  of  the  body 
orange  yellow.  Wings  black,  greater  coverts  white,  quills  edged  with  white.  Tail  with 
the  middle  feathers  brownish  blaek,  other  tail  feathers  yellow,  tipped  with  brownish 
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black.  Plnmage  of  the  rmnp  and  upper  tail  coverts  cineroas  and  greenish  yellow  at  base, 
and  widelv  tipped  with  black.  Under  wing  coverts  vellow.  Bill  bluish  brown,  light  blue 
at  base  of  under  mandible,  legs  bluish  brown.  Bill  straight,  pointed,  wing  rather  long, 
third  quill  longest,  tail  moderate,  rounded.  Total  length  about  1}4  inches;  wing  4,  tail  9>yi 
inches. 
Hab.—'M.exieo,   Spec  in  Smiths.  Mus.,  Washington. 

Of  this  curioas  and  little-known  bird,  I  have  seen  only  a  single  specimen, 
which  was  obtained  from  Messrs.  Verreaux,  of  Paris,  and  is  now  in  the  Smiths. 
Mus.  It  is  at  once  recognizable  by  the  sides  being  black.  This  bird  may  be 
O.  cottototlj  Gmelin,  as  cited  above,  founded  on  a  description  of  Hernandez,  but 
not  to  be  so  determined  satisfactorily. 

2.  Melanophantei. 

5.  Htphahtbb  xanthomub  (Sclater). 

Ictems  xanthomns,  Sclat.  Cat.  Am.  B.  p.  131  (1862). 

Bill  straight,  pointed,  thick  at  base ;  wing  with  the  second  and  third  quills  longest,  tail 
moderate,  rounded,  legs  rather  ntrong.  Adult  Shoulders  yellow;  all  other  parts  of  the 
^umage  glossy  black.  Under  wing  coverts  black,  uniform  with  the  other  black  plumage. 
Yellow  space  on  the  shoulder  f^eouently  edged  with  vellowish  white ;  ver^  oale  and  nearly 
pare  white  in  some  specimens.  Bill  black,  paler  at  oase  of  under  mandible ;  legs  brown- 
ish black.    Sexes  alike ?    Total  length  about  7>^  to  8  inches;  wing  4  to  41^  tail  3>^  inches. 

Hab.r—FoTto  Rico;  St  Thomas?  west  Indies.  Spec,  in  Mus.  Acad,,  Philada.,  and  Mus. 
Smiths.,  Washington. 

This  is  one  of  the  anomalous  forms,  not  to  be  arranged  without  difficulty, 
and,  in  stmctnre,  a  curioas  species.  My  present  opinion  is  that  it  is  analogue 
of  Affdaiut  in  the  genus  Hyphante$^  but  am  not  without  a  suspicion  that  it 
really  belongs  in  the  subfamily  with  Apelaiuf  and  Molothrtu,  Easily  recog- 
nized bj  its  short  compact  structure,  straight  and  almost  conic  bill,  black 
plumage  and  yellow  shoulders.  (The  under  wing  coverts  being  clear  black, 
not  yellow  or  partly  so,  as  in  Pendulinw  cayanentU  and  P.  tibialitj  which  this 
bird  resembles  in  colors  only.)  Specimens  in  Acad.  Mus.,  from  the  Massena 
collection,  withont  label,  numerous  specimens  in  the  Smiths.  Mas.,  exclusively 
from  Porto  Rico,  in  the  fine  collections  of  Mr.  George  Latimer. 

3.  Aporophantet. 

6.  Htphantcb  ptrshoptirub  (Vieillot). 

Agelaias  pyrrhopteras,  Vieill.Nouv.  Diet  xxxiv.  p.  543  ri819). 
Pendulinas  periporphyrus,  Bonap.  Gonsp.  At.  i.  p.  432  (1850). 

Bill  straight,  sharp,  rather  slender;  wing  moderate;  tail  rather  long,  jpraduated;  feet 
strong.  Adult  Shoulders  dark  chestnut;  all  other  parts  of  plumage  lustrous  black.  Bill 
Moish  black,  feet  brownish  black.    Total  length  about  8  inches ;  wiuk  S^  to  3V^,  tail  4  in. 

Atdif— Northern  South  America;  Bolivia  (Massena  Coll.)    Spec  in  Mas.  Acad.,  Philada. 

Another  singular  and  anomalous  form  in  this  group,  and  not  to  be  assigned 
to  any  genus  without  diffijculty.  The  bill  is  straight,  pointed  and  conic, 
though  rather  weak,  the  wings  may  almost  be  said  to  be  rounded,  the  first 
quill  shorter,  the  next  four  nearly  equal,  and  the  tail  long  and  partially  gradu- 
ated. At  present  my  impression  is  that  this  bird  belongs  here,  though  it  may 
be  perhaps  more  properly  regarded  as  PenduUntu  or  possibly  Agelaiut. 

The  only  specimens  that  I  have  seen  of  this  curious  species  are  in  the  Acad. 
Mas.,  from  the  Massena  collection,  one  of  which  is  from  D'Orbigny's  collection, 
and  is  labelled  *^  Ghicqnitos."  Easily  distinguished  by  its  chestnut  shoulders 
and  black  plumage,  which  combination  is  peculiar. 

IV.   Genns  GASSICUS,  Brisson. 

Cassicas,  ased  generically,  Briss.  Orn.  ii.  p.  98  (1760). 

Gassicus,  Daud.  Tfaite  D'Orn.  ii.  p.  322  (1800). 

Cassicus,  niig.  Prod.,  p.  214  (1811).     Cuv.  Reg.  An.  i,  p.  394  (1817). 

1.  Cassicut, 

1.  Cassicus  hjbmorrbous  (Linnaeus). 

Oriolas  hsemorrhoos,  Linn.  Syst.  Kat.  i.  p.  161  (1766). 
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BufT.  PI.  Enl.,  482.  Swains.  B.  of  Braz.,  pi.  1.  Shaw  Nat  Kisc.  z.  pi  365. 
Prevost  Ois.  Exot.,  pi.  Tl.  Dubois  Om.  Gal.,  pi.  43.  D'Orb.  Cuv.  Orn.  pL 
37.     Briss.  Orn  ii.  pi.  8. 

Bill  large,  slightly  curred,  wing  long,  third  qniU  longest,  tail  moderate  or  rather  ehort, 
feet  strong.  Aault.  Back  and  rump  bright  ncarlet;  all  other  parts  of  the  plumage  lustrous 
black:  bill  bluish  or  greenish  yellow;  feet  brownish  black.  Sexes  alike  in  colors. 
Younger.  Back  and  rump  yellowish  scarlet:  other  parts  of  plumage  dull  brownish  black; 
bill  dull  greenish  yellow,  darker  at  base.  Total  length,  male,  about  12  inches;  wing  7V^ 
tail  4  to  4u  inches;  female  smaller. 

Hab.— South  America;  Central  and  Eastern?  Spec,  in  Mns.  Acad.,  Philada,  and  Mas. 
Smiths.,  Washington. 

Apparently  one  of  the  most  abundant  birds  of  South  America.  In  all  col- 
lections in  this  country,  usually  from  Bahia,  Rio  de  Janeiro,  St.  Katherine, 
and  other  points  in  Eastern  Brazil.  Perhaps  the  same  also  from  Guiana  and 
Trinidad.  In  this  species  the  bill  is  not  so  large  as  in  the  next  succeeding, 
(C.  affinis,)  but  in  all  other  characters  the  two  birds  are  very  similar,  and  prob- 
ably ought  to  be  regarded  as  identical. 

2.  Cassicus  affihis,  Swainson. 

Gassicus  affinis,  Swains.  B.  of  Braz. 

"  Cassicus  crassirostris,  Aliq."  Bonap.  Compt.  Rend.,  1853,  p.  833. 

Swains.  B.  of  Braz.,  pi.  2. 

To  be  distinguished  from  the  preceding  by  its  thicker  bill,  which  is,  so  far 
as  I  can  see,  the  principal  character,  and  but  a  doubtful  species.  Not  having 
a  sufficient  number  of  specimens  which  are  clearly  this  bird,  to  form  a  satis- 
factory series  or  to  show  gradations,  I  give  it  provisionally  as  distinct,  and 
very  nearly  as  defined  by  the  Prince  Bonaparte  in  Compt.  Rend.  xxxyIL  p. 
833. 

Like  the  preceding,  and  about  the  same  sise.  but  with  the  bill  much  larger,  especially  at 
base,  straighier  and  wider;  wing  long;  tail  rather  short.  Back  and  rump  bright  scMuiet; 
all  other  partM  of  the  plumage  lustrous  black;  bill  bluish  yellow;  feet  brownish  black. 
Total  lenirth  about  12%  inches ;  female  smaller. 

JSoli.— Northern  South  America:  '* Cayenne."    Spec,  in  Hns.  Acad.,  Philada. 

The  Prince  Bonaparte's  diagnosis  of  this  species,  as  above  cited  is : — 
<<  Grande ;  d'un  noir  luisant ;  la  couleur  rouge  6tendue ;  le  bee  droit,  mais 
tres-dilat^,  ^norme  IL  la  base."  Several  specimens  in  the  Massena  collection 
present  all  these  characters,  and  especially  the  last,  the  bill  being,  indeed, 
quite  entitled  to  be  considered  enormout  at  base.  The  scarlet  of  the  back  is  of 
greater  extent  than  in  either  of  the  two  next  succeeding,  and  perhaps  also  of 
the  preceding,  (C.  hsanorrhousj)  as  stated  by  the  Prince  Bonaparte,  as  above 
cited ;  but  I  cannot  see  that  this  bird  is  of  a  more  lustrous  black  than  the  pre- 
ceding, as  also  stated  by  him  in  descriptions  of  the  two  supposed  species — 
*'  noir  mat "  and  "  noir  luisant." 

Specimens  in  the  Acad.  Mus.  from  "  Cayenne." 

3.  Cassicus  tjropyoialis,  Lafresnaye. 

Cassicus  uropygialis,  Lafres.  Rev.  Zool.,  1843,  p.  290. 
Cassicus  curvirostris,  Lafres.  Rev.  Zool.,  1847,  p.  218. 
Hahn  Voeg.,  pt.  vi.  pi.  6? 

Like  the  two  preceding,  ((7.  httmorrhout  and  C.  critic,)  but  smaller,  and  with  the  bill 
curved,  and  the  scarlet  of  the  back  and  rump  more  restricted.  In  all  specimens  now 
before  me,  the  scarlet  on  the  upper  parts  is  restricted  to  the  rump,  and  much  smaller  in 
extent  than  in  either  of  the  preceding,  and  flrequontly  assuming  a  yellowish  or  copper 
lustre,  (which  is  the  case  also  In  the  succeeding  species,  C.  micnrhynihuu).  Entire  otner 
plumage  lustrous  black,  bill  greenish  yellow,  feet  dark  brown.  Bill  thick  at  base,  both 
mandibles  curved,  wing  long,  tail  moderate  or  rather  short.  Total  length  about  10  to  10^ 
inches :  wing  G^  tail  5}>i  to  5^  inches.    Female  smaller. 

^o^.— Northern  South  America:  Bogota;  Rio  Atrato.  Spec,  in  Mus.  Smiths.  Inst, 
Washington,  and  in  Coll.  Mr.  Lawrence,  New  York. 

Apparently  a  species  of  fair  respectability.  The  specimens  before  me  could 
readily  be  distinguished  from  either  of  the  preceding,  but  perhaps  not  so  easily 
from  the  next  succeeding,  (  C  mierorhynchutj)  which  it  more  strongly  resembles. 
The  more  restricted  scarlet  of  the  body  above  is  a  reliable  character,  and  the 
bill  always  presents  a  degree  of  curvature  not  seen  in  the  preceding. 
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Yery  fine  adalt  specimens  of  this  curious  species  are  in  an  extensive  and 
valuable  collection  from  Bogota,  recently  presented  to  the  Smithsonian  Institu- 
tion by  the  Hon.  A.  A.  Burton,  late  Minister  of  the  United  States  to  New 
Grenada.  It  is  also  in  Capt  Michler's  collection  from  the  Rio  Atrato,  and  I 
have  seen  it  in  other  collections. 

4.  Gabsicus  miobobhtnchus  (Sclater  et  Salvin). 

Cassiculus  microrhynchus,  Sciat.  et  Salv.  rroc.  Zool.  Soc.,  London,  1864, 
p.  353. 

About  the  size  of  C  ttropjffU$itj  and  much  resemblinr  it,  but  with  the  bill  smaller  and 
straighter.  Scarlet  of  the  upper  parts  nearly  restricted  to  the  rump,  and  frequently 
tineed  with  yellow,  as  in  that  species,  but  much  smaller  in  extent  than  in  C.  /uemorrhout 
ana  C  affinis.  Plumage  lustrous  black,  (except  the  rump,)  bill  greenish  yellow,  lees 
brownish  black.  Bill  small;  in  some  specimens  nearly  straight, but  generally  slightly 
corred ;  (usually  not  proportionately  larger  than  in  the  Thrushes,  and  resembling  that  of 
the  subgroup  Qutteuhui)  wing  long,  tail  rather  short,  feet  strong.  Total  length  about  9 
inches. 

£fiifr.— New  Orenada ;  Panama;  Central  America?  Spec,  in  Mus.  Smiths.  last,  Washing* 
ton,  and  in  ColL  Mr.  Q.  N.  Lawrence,  N.  Y. 

Mainly  distinguishable  from  the  preceding,  (C.  uropygialiSy)  by  its  small  bill, 
generally  straighter,  but  frequently  somewhat  curved,  and,  in  fact,  the  ap- 
proximation to  that  species  is  quite  general,  and  yet  to  be  more  diligently 
inquired  into.  The  scarlet  of  the  rump  is  nearly  of  the  same  extent  as  in  that 
species,  and  restricted,  but  in  all  the  specimens  under  examination  the  wings 
seem  shorter,  and  have  the  third  quill  longest,  and  perhaps  all  the  quills  nar- 
rower than  in  C,  uropygialU. 

This  is  the  last  of  the  red-backed  species.  We  will  now  try  what  can  be 
done  with  the  yellow  backs,  as  follows : — 

5.  Cabsicub  pbbsicus  (Linnaeus). 

Oriolus  persicus,  Linn.  Syst.  Nat.  i.  p.  161  (1766). 
Oriolus  cacicus,  Shaw,  Gen.  Zool.  vii.  p.  413  (1809J. 
Cassicus  icteronotus,  Vieill.  Nouv.  Diet.  v.  p.  316  (1817). 
Edwards  Birds,  pi.  319.    Briss.  Om.  ii.  pi.  9.    Buff.  PI.  Enl.,  184.    Swains. 
B.  of  Braz.,  pl.  3.    Prevost  Ois  Exot.,  pi.  71. 

Adult  Lower  part  of  back,  and  upper  and  under  tail  coverts  yellow.  Tail,  with  its  basal 
half  to  two-thirds,  yellow.  Large  spot  on  the  greater  wing  coverts  yellow.  All  other  parts 
lostrous  black:  bill  yellow,  feet  dark  brown.  Dill  thick,  slightly  curved,  wing  long,  third 
and  fourth  quills  usually  longest,  tail  rather  short,  feet  strong.  In  this  species  the  outer 
tail  feathers  are  generally  yellow  in  the  basal  two-thirds  of  their  length,  which  color 
bacomes  shorter  in  each  succeeding  feather,  and  in  the  middle  feathers  are  seldom  more 
than  one-half  of  their  length ;  (in  u.  viUilinut  these  proportionate  lentrths  of  the  yellow 
color  of  the  tail  are  reversed).  Specimens  occur  in  which  the  outer  tail  feathers  are  yel- 
low in  three-fourths  of  their  len^h.  Younger.  Yellow  of  the  plumage  with  a  greenish 
tinge;  other  parts  brownish  black,  tinged  with  greenish  yellow  on  the  abdomen.  Bill 
brownish  or  bluish  at  the  base.  Total  length,  rf ,  11  to  IIU  inches;  wing  6,  tail  4  to  4)^ 
inches.     $.  Total  length  about  8  to  9  inches ;  wing  6,  tail  3^  to  4  inches. 

JXift.— Northern  South  America;  Trinidad.  Spec  in  Mus.  Acad.,  Philada.,  and  Mus. 
Smiths.,  Washington. 

An  abundant  and  long-known  species,  to  be  found  in  all  collections,  but  not 
always  presenting  uniform  characters,  specimens  differing  in  size  and  shape  of 
the  bill,  extent  of  yellow  on  the  back  and  tail,  and  I  am  not  sure  that  various 
species  might  not  be  made  by  a  sufficiently  enterprising  and  speculative  per- 
Bon.  The  bill  in  thiB  species  seems  to  be  always  smaller  than  in  the  next  suc- 
ceeding, (C,  viteUinuSj)  and  it  is  further  clearly  distinguished  from  that  species 
by  the  yellow  of  the  tail,  as  above  described. 

Numerous  specimens  in  the  Mus.  Smiths.,  from  Trinidad,  Guiana,  ^'Amazon  " 
and  Eastern  Peru,  (^^  Head  waters  of  the  Huallaga  River,")  and  in  the  Mus. 
Acad.,  from  Trinidad,  Surinam,  "Brazil"  and  other  localities.  Specimens 
from  Trinidad  seem  to  be  the  smallest,  and  perhaps  not  quite  the  same,  specific- 
ally. Another  style  in  the  Mus.  Ac€td.,  without  label,  has  the  bill  short,  and 
the  yellow  of  the  back  extending  upwards,  and  still  another,  also,  without 
label,  has  the  bill  unusually  straight  and  pointed. 
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6.  CA88ICU8  TITELLINU8,  Lawrence. 

Cassicus  vitellinus,  Lawr.  Proc.  Acad.  Philada.  1864,  p.  107. 

Like  tho  preceding  (JC.  frticut),  but  with  the  bill  thicker  fuid  more  corred,  the  yellow  of 
the  tail  much  more  rustncted  and  rerersed.  being  shortest  on  the  outer  feathers.  AduK. 
Entire  plumage  lustrous  black,  except  the  back  and  upper  and  under  tail  corerts  and  a 
large  Hpace  on  tho  greater  wing  coT6rt8,  which  are  rich  yellow,  inclining  to  orange  (darker 
and  of  a  richer  shudo  than  in  tno  preceding).  Bill  yellow,  generally  tinged  with  greeniiih, 
especially  the  under  mandible ;  feet  dark  brown.  '*  Eye  opal  color,  bill  greenish  yellow, 
legs  black.*'  (Mr.  F.  Hicks'  \obe\,  Panama),  (f .  Total  length  11 U  to  12  inches,  wing  OU 
to  7,  tail  4>^  to  43^  inches.  $.  Total  length  about  9>^  inches,  wing  4  to  4)^  taU  3^to  I 
inchej*. 

^a6.— Northern  South  America,  New  Grenada,  abundant  at  Panama,  Turbo,  Atzato  Rirer, 
Central  America?  8pec.  in  Mus.  Smiths.,  Wastiington;  Mus.  Acad.,  Philada.,  and  coll.  Mr. 
Geo.  N.  Lawrence,  New  York. 

Clearly  a  distinct,  and  in  the  numerous  specimens  now  under  examination, 
an  easily  recognized  species.  It  seems  to  be  uniformly  rather  larger  and  with 
the  bill  thicker  than  C.  peraietu.  The  fine  rich  and  deep  yellow  of  the  back  in 
the  adult  of  this  species,  I  have  never  seen  in  its  relative,  and  is  correctly 
pointed  out  by  Mr.  Lawrence  as  a  specific  character,  as  above. 

Numerous  specimens  in  the  Smiths.  Mus.,  from  Panama,  and  in  Col.  Mich- 
ler's  collection  from  the  Atrato  River.  Specimens  in  the  Acad.  Mas.  labelled 
doubtfully  as  from  "  Mexique." 

7.  Cassicus  hblanurus,  nobis. 

Prevost  Ois.  Exot.  pi.  71  ?    Hubner,  Samml.  Voeg.  pi.  99? 

In  the  Masscna  collection,  now  a  part  of  the  ornithological  collection  of  the 
Philadelphia  Academy,  there  is  a  single  specimen  of  a  species  resembling  and 
allied  to  C.  persieutj  but  with  the  tail  and  under  tail  coverts  entirely  black. 
This  specimen  is  labelled  as  a  female  and  from  Guyaquil,  in  the  handwriting  of 
M.  Victor  Masscna,  Prince  D'Essling,  and  is  the  only  one  that  1  have  ever  seen 
of  the  species. 

Adult  9  •  Smaller  than  either  of  the  preceding,  though  strictly  of  the  same  subgroup, 
and  with  the  tail  entirely  black,  and  the  under  tall  coverts  black.  A  wide  transverse  oond, 
immediately  above  the  under  tail  coverts,  yellow.  Rump  and  a  large  spot  on  the  wing,  at 
its  insertion  with  the  body,  yellow.  The  longer  tail  coverts  black.  AH  other  parts,  inciud* 
ing  the  head,  neck  and  rmck,  and  entire  under  parts  of  the  body,  wings  and  taU,  black. 
Bill  light  colored,  feet  dark.  Bill  smaller  than  in  C.perrieuty  pointed;  wing  moderate  or 
rather  long,  third  ouill  longest;  tail  moderate,  legs  rather  short. 

Total  length  H^  inches,  wiiig  41^,  tail  3^  inches.   (Female}. 

Hab. — Guayaquil  (Mo^sena  Coll.)    Spec,  in  Mus.  Acad.,  Philada. 

2.  Ccutieuliu. 
Genus  Cassiculus,  Swains.  Faun.  Bor.  Am.  ii.  p.  276  (1831). 

8.  Cassicus  melanicterus  (Bonaparte). 

Icterus  melanicterus,  Bonap.  Jour.  Acad.  Philada.  iv.  p.  389  (1825). 
Icterus  diadematus,  Temm.  PI.  Col. 
("assiculus  coronatus,  Swains.  Philos.  Mng.  1827,  p.  438. 
Temm.  PI.  Col.  482.     Jurd.  k  Selb.  III.  Orn.  ii.  pi.  45. 

Cre8t<?d,  tail  entirely  yellow,  except  tho  two  middle  feathers  and  the  outer  web  of  the 
out<»r  feather,  which  are  black.  Large,  bill  straight,  tapering,  pointed;  wing  long,  third 
and  fourth  quills  longest;  tail  rather  long;  head  with  a  crest  of  long  and  slender  feather*. 
Adult  cf .  Back  an<l  upper  an<l  under  tafl  coverts  and  tail  (except  two  middle  feathers) 
yellow,  middle  and  greater  wing  coverts  yellow.  All  other  parts  of  the  plumage  lustrous 
niack,  bill  bluish  or  greenish  yellow,  legs  dark  brown.  Outer  web  of  outer  tail  feather  usu- 
ally dark  brown,  ana  the  yellow  feathers  of  the  tail  are  frequently  spotted  with  brown  at 
their  tips.  Total  length  about  12  to  13  inches,  wing  fl  to  6}/^  tail  6l^  to  C  inches.  Female 
smaller,  and  with  the  dark  parts  of  the  plumage  usually  tinged  with  brown.  Total  length 
about  9^^  inches.  Young.  No  crest,  dark  parts  of  plumage  brownish  black,  yellow  parts 
tinged  with  green,  all  the  yellow  tail  feathers  edged  on  both  webs  with  dark* brown.  An 
irregular  large  spot  on  each  side  at  the  base  of  the  upper  mandible  dull  yellow,  throat  with 
numerous  whitish  sp^^its. 

^a/;.— Mexico.  Abundant  at  Mazatlan,  Acapulco.  Spec,  in  Mus.  Acad.,  Philada.,  and 
Mus.  Smiths.,  Washington. 

The  only  species  of  this  group  having  a  well  defined  crest,  and  easily  recog* 
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nized.    Abundance  of  specimens  in  the  fine  collections  of  Col.  Grayson  and. 
Gapt.  Xantus,  from  Mazatlan.    Specimens  in  Mus.  Acad,  labelled  Acapulco. 

9.  Cassicus  LBrcoRHAMPHus  (Bonapartc). 

Xanthomas  leucoramphus,  Bonap.  Att.  Sc.  Ital.  1843,  p.  404. 
Cassiculns  leucoramphus,  Bonap.  Consp.  Av.  i.  p.  428  (1850). 
Cassicus  chrysonotus,  D'Orb.  et  Lafres.  Mag.  Zool.  1838,  p.  3? 

Bill  straJKht,  pointed ;  tail  long ;  wing  long,  third  and  fourth  quills  longest ;  logs  strong. 
Adalt  Back  and  spot  on  the  wing  coverts  bright  yellow,  all  otner  parts  lustrous  blaok. 
Tail  uniform  black,  upjper  tail  coverts  black  at  their  ends,  yellow  at  their  bases.  Bill  blu- 
ish at  base,  with  its  point  or  terminal  half,  ivory  white;  feet  brownish  blnck  (no  yellow  on 
the  abdomen  nor  under  tail  coverts,  those  parts  being  black,  imiform  with  other  parts  of 
the  plumage).  Younger  or  female  ?  Entire  olacrk  parts  of  plumage  tinged  with  brown,  and 
yellow  parts  with  greenish ;  bill  dark  brown  at  base,  dull  white  at  tip. 

Total  length,  male  11  to  12  inches,  wing  6,  tail  b}4  inches.  Female  ?  about  9}4>  wing  3%  to 
4^  tail  4^  inches. 

Ifafe.— ^'orthem  South  America,  New  Grenada,  Ecuador.  Spec  in  Mus.  Acad.,  Philada., 
and  Mus.  Smiths.,  Washington. 

This  is  a  large  species,  with  a  sharp,  rather  small  bill  and  long  tail,  easily 
distinguished  from  any  other  bird  of  this  fj^onp.  It  is  frequent  in  collections 
from  Bogota.  This  species  has  the  tail  and  entire  under  parts  of  the  body  clear 
uniform  black,  without  yellow  in  either.  There  can  be  little  doubt  that  C.  chry- 
mmotuM,  D'Orb.  et  Lafres.,  is  the  young  of  this  bird,  but  that  the  student  may 
judge  for  himself  I  give  the  original  description  of  that  supposed  species,  next 
succeeding. 

Of  this  fine  species  numerous  specimens  are  in  the  Mus.  Acad.,  labelled  "  Bo- 
gota," and  in  the  Mns.  Smiths.,  from  Ecuador  and  New  Grenada.  If  the  same 
as  C.  chrysonotus,  which  I  think  quite  probable,  that  name  has  precedence  for 
the  species. 

10.  Cassicus  chrtsonotcs,  Lafresnaye. 

Cassicus  chrysonotus,  Lafres.  Guer.  Mag.  1838,  p.  3. 
D'Orb.  Voy.  Am.  Ois.  pi.  52. 

*  AfRnis  hflBC  species  Cassieo  tetertmoto;  sed  differt  rostro  rectiore,  cauda  longiore  et  colo- 
ribufl.  Rostrum  in  exuvia  flavo-albidum.  in  viva  basi  obscure  ereruleo  ncbtilatum,  apice 
depreAsiuscuIum ;  casside  frontali  angusta  tereti  quamvis  posterius  rotundata.  Supra  et 
flubtns  totus  major  dorso  postico  et  uropygio  tantum  flavo-aurantiiis,  teotricibu.s  cauda 
Miperis  ac  inferis  nigris ;  aim  his  Oauiei  tc^emnott  longitudine  CDqualis,  sed  cauda  multo 
lonjdore  maris  nigredine  supra  nitente,  foeminee  obscura;  hujus  nonnullsB alarum  tectricef 
medie  pnnctis  aut  striis  minimis  aurantius  tenninatur.  An  majorum  maeularum  in  aliis 
aipecimmibus  indicium?** 

**L<»ngit.  maris^  31  cent,  foeminx  27  cent.'* 

••  CaudiB  maris  14>^  cent.    lettronoii  11>^  cent.'* 

**  Habit,  in  Bolivia,  Yungas."    (Lafresnayes'  description  as  cited  above). 

The  tail,  in  the  figure  cited,  is  represented  as  plain  black.  This  species  I  have 
not  seen,  at  least  no  specimen  to  which  this  description  applies,  nor  like  the 
figure  in  p'Orb.  Voy.  above  cited.  My  present  impression  and  suspicion  is  that 
it  is  the  young  of  the  immediately  preceding  species  C.  leucoramphus^  and, 
though  figured  without  the  yellow  spot  on  the  wing,  that  character  is  clearly 
indicated  in  the  description,  as  above. 

U.  Cassiculus  flayicrissus,  Sclatcr. 

Cassiculus  flavicrissus,  Sclat  Proc.  Zool.  Soc.  London,  18G0,  p.  2T6. 

**  NigerrimuB :  dorso  postico,  toctricibus  alaribus  dorso  proximis,  crisso  et  rectriclbus  ad 
basin  flavissimus :  rostro  pluml}00,  npice  albicante :  pedibus  nigriH." 
**  Long,  tota  maris  10*0,  ala  6*8,  cuudn  4*0;  fcminao  8*5,  alee  4*4,  caudse  3*3." 
•*  Hob.  in  rep.  Equator." 
"Mus.  P.  L.  8." 


**  Four  examples.    Irides  and  bill  blue:  notshv;  very  noisy^in  flocks  among  large  trcen 
spbush;  stomach  contained  seeds  and 
altove  cited). 


in  the  deep  bush ;  stomach  contained  seeds  ana  insects."    (£>r.  Sclater's  description,  a^ 


This  species  is  unknown  to  me  and  not  in  any  American  collection  to  my 
knowledge.  It  is  evidently  a  strongly  marked  and  peculiar  species,  the  base  of 
the  tail  being  yellow,  which  is  its  special  character  in  the  group  Cassiculus. 
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(Genus  Archiplanus,  Gabanis). 

12.  Cassicus  ALBIR08TRIS,  Yieillot. 

Cassicus  ttlbirostris,  Vieill.  Nou7.  Diet.  v.  p.  364.  (1816). 
Xanthornus  chrysopterus,  Vig.  Zool.  Jour.  ii.  p.  190  (1825). 
lapus  dubius,  Merr.  Grub.  Ency.  xv.  p.  277. 
Zool.  Jour.  Supp.  pi.  9. 

HmuU.  much  resemblinff  the  preceding  (C.  Jtucoramphut)  and  with  the  Mune  colors,  bat 
much  smaller.  Head  with  Romewhut  lengthened  and  probably  erectile  feathers;  bill  thick 
at  bane,  Btraiglit,  uointed;  wing  long,  third  and  fourth  quills  louRest;  tail  rather  long,  feet 
atrong.  Adult  Kump  and  large  spot  on  the  wing  coverts  yellow,  all  other  parts  deep 
blac:k,  upper  tail  coverts  and  tail  black.  Bill  yellowish  or  ivory  white,  ft^uentiy  greenish 
at  bane;  legs  brownish  black.  Younger.  Entire  black  plumage  tinged  with  brown,  and 
yellow  parts  with  greenish ;  bill  dark  brownish,  tip  paler. 

Total  length,  male,  a1>out  S}4  inches,  wing  4,  tail  4  inchesA  Younger  or  female,  total 
length  al.ou't  7^  wing  :JU,  tail  3>^  inches. 

i/a/>.— Brazil,  south-easlem  South  America?  8pec.  in  Mus.  Acad.,  Philada.,  and  Mns. 
Smiths.,  Washington. 

In  colors  and  general  characters  this  bird  much  resembles  the  preceding 
(C.  leucoramphus),  but  is  smaller,  wiUi  the  feathers  of  the  head  more  lengthened 
and  crest- like,  and  has  the  yellow  of  the  rump  much  more  restricted.  It  seems 
to  belong  strictly  to  the  same  group,  and  in  my  opinion  is  certainly  of  the 
group  Caaticulus.  Specimens  in  the  Mus.  Smiths,  from  the  Rio  Parana,  Brazil, 
and  in  the  Acad.  Mus.  labelled  Brazil. 

3.   Ostinopt. 
(Genus  Ostinops,  Cab.  Mus.  Hein.,  i.  p.  187  (1851). 

13.  Cassicus  citrecb  (MuUer). 

Oreolus  citreus,  Mull.  Syst.  Nat  Supp.,  p.  87  (1776). 
Oriolus  cristatus,  Bodd.  Tab.  PI.  Enl.,  p.  20  (1783). 
Oriolus  cristatus,  Gm.  Syst.  Nat  i.  p.  387  (1788). 

Xanthornus  decumanus  et  maximus,  Pall.  Spic.  Zool.,  pt.  yL  pp.  1,  3 
(1769). 
Buff.  PI.  Enl.,  344.    Pall.  Spic.  Zool.,  pt.  vi.  pi.  1.     Swains.  B.  of  Bras.,  pi. 
32.     Dubois  Orn.  Gal.,  pi.  34. 

Large,  with  a  crest  of  linear,  procumbent  feathers ;  bill  large,  very  thick  at  base ;  wing 
long;  fourth  quill  usually  longest;  tail  lona,  graduated ;  legs  strong!  Adult.  Tail  feathers 
yellow,  except  the  twq  in  the  middle,  whien  are  black ;  lower  part  of  the  back,  and  upper 
and  under  tail  coverts,  dark  chestnut.  All  other  parts  of  plumage  black,  generally  109- 
trous,  and  frequently  with  a  brownish  shade ;  bill  yellow;  legs  brownish  black.  Younger. 
Brownisli  black,  witii  entire  upper  and  under  parts  of  body  tinged  with  dull  reddish  chest- 
nut; (tail  coverts  and  tail  as  in  adult).  Total  length,  male,  about  15  to  18  inches;  wing  SU 
to  10,  tail  8  to  9  inches.    Female,  13  to  15,  wing  6^4  to  7.  tail  7  to  7^  inches. 

Hab.— South  America;  Brazil;  Ecuador;  New  Grenada;  Trinidad.  Spoo.  in  Mus.  Acad., 
Philada.,  and  Mus.  Smiths.,  Washington. 

f  The  largest  specimens  of  this  abundant  species  in  the  series  now  before  me 
are  from  Ecuador,  and  the  smallest  are  from  the  island  of  Trinidad ;  but  I  fail 
entirely  to  detect  differences  or  to  discriminate  between  those  from  various 
localities.  The  female  is  decidedly  the  smaller.  Numerous  specimens  in  the 
Mus.  Smiths.,  Washington,  and  Mus.  Acad.,  Philadelphia. 

The  finest-plumaged  as  well  as  largest  specimens  that  I  have  seen  of  this 
bird  are  in  the  very  valuable  collection  made  in  Ecuador,  by  the  Hon.  Charles 
R.  Buckalew,  late  Minister  of  the  United  States  to  that  country,  and  presented 
by  him  to  the  Smithsonian  Institution. 

14.  Cassicus  viridis  (Muller). 

Oriolus  viridis,  Miill.  Syst.  Nat.  Supp.,  p.  87  (1776). 
Xanthornus  virens,  Schreber,  Naturforscher,  xviii.  p.  1  (1782). 
Oriolus  viridis,  Bodd.  Tab.  PI.  Enl.,  pi.  20  (1783). 
Cassicus  viridis,  Vieill.  Nouv.  Diet.  v.  p.  364  (1816). 
Oriolus  rufirostris,  Shaw,  Gen.  Zool.  Aves,  vii.  p.  416  (1809). 
Buff.  PI.  Enl.,  328.    Naturforsch,  xviii.  pi.  1. 
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Lam^  bill  very  thick  at  base,  tapering  rather  suddenly,  elevated  in  front,  straight ;  wing 
long,  third  quill  lonsest;  tail  rather  long ;  legs  and  feet  very  strong.  Head  with  a  crest  of 
vary  slender,  recumoent  feathers.  Adult  male.  Tail  yellow,  except  the  two  middle  fea- 
thers, which  are  dark-greenish  brown  ;  back  and  upper  tail  coverts,  lower  part  of  abdomen, 
libie  and  under  tail  coverts  dark  chestnut.    Quills  black.   All  other  parts  of  plumage  dark 

Sellowish  green,  lighter  on  the  under  parts.    Bill  greenish  yellow,  legs  black.    Female, 
noaller  than  the  male,  but  similar  in  colors.    Young.   Tibie  green.    Total  length,  male, 
al>out  18  inches;  wing  about  10,  tail  1  to  114  inches.    Female.  Total  length  about  14:  wins 
7Uto  8,  tail  5^  inches. 
2ra6.— Northern  and  Eastern  South  America.    Spec,  in  Mus.  Acad.,  Philada. 

This  large  species  is  to  be  found  in  all  collections,  and  has  long  been  known 
to  naturalists,  bat,  like  rather  numerous  common  species,  must  be  studied  care- 
fully in  connection  with  its  later-discovered  allies.  Specimens  in  the  Mus. 
Acad,  have  no  labels  stating  locality,  but  this  bird  comes  abundantly  in  col- 
lections from  Brazil,  and  1  have  seen  it  from  more  northern  countries  of  South 
America. 

15.  Cassicus  yoracaridm,  D'Orbigny  et  Lafresnaye. 
Cassicus  yuracares,  D'Orb.  et  Lafres.  Mag.  Zool.,  1838,  p.  2. 
Cassicus  Devillii,  Bonap.  Oonsp.  Av.  i.  p.  427  (1850). 

D'Orb.  Voy.  Ois.,  pi.  51,  fig.  1.     Castelnau  Voy.  Ois.,  pi.  19,  fig.  1. 

Large,  resembling  the  preceding,  and  about  the  same  sisie,  but  with  a  large  naked  space 
at  the  base  of  the  lower  mandible,  and  the  bill  black,  tipped  with  yellow.  Back,  wings 
and  abdomen  dark  chestnut,  tail  yellow,  except  two  middle  feathers,  which  are  reddish 
brown.  Head,  neck  and  breast  and  upper  part  of  back  yellowish  green;  quills  brownish 
black,  edged  externally  with  dark  chestnut;  legs  black.  Female  like  the  male,  but 
smaller.  Younger  like  the  adult,  but  with  the  chestnut  on  the  under  part«  more  restricted, 
and  on  the  back  mixed  with  green.  Head  (in  adult)  with  a  crest  of  slender  recumbent 
feathers,  wing  long,  third  quill  longest,  tail  moderate  or  rather  long,  legs  very  strong. 
Total  length,  male,  about  18  inches;  wing  9)^  tail  7)^  inches.  Female.  Total  lengUi 
about  lA :  wing  7J4,  tail  6)^  to  7  inches. 

Hob. — Northern  South  America;  New  Grenada;  Bolivia;  Peru.  Spec,  in  Mus.  Acad., 
Philada.,  and  Mus.  Smiths.,  Washington. 

About  the  size  of  the  common  C.  viridis,  but  easily  distinguished  by  its 
chestnut-colored  back  and  abdomen,  and  the  large  naked  space  at  the  base  of 
the  lower  mandible.  Numerous  specimens  in  the  Mus.  Smiths.,  from  various 
localities  in  New  Grenada,  and  in  Mr.  Lawrence's  collection  from  the  "  Rio 
Kapo.''  Specimens  in  the  Acad.  Mus.,  from  the  fine  collection  made  by  the 
Hon.  John  Randolph  Clay,  while  Minister  of  the  United  States  to  Peru.  Very 
handsomely  figured  by  D'Orbigny,  as  above. 

16.  Cassicus  atro-virins,  D'Orbigny  et  Lafresnaye. 

Cassicus  atro-virens,  D'Orb.  et  Lafres.  Mag.  Zool.,  1838,  p.  1. 
D'Orb.  Voy.  Am.  Ois.,  pi.  51,  fig.  2. 

Like  the  preceding,  but  smaller  and  of  a  darker  green  color.  Bill  very  thick  at  base, 
tapering  abruptly ;  wmg  Ions,  second,  third  and  fourtb  quills  longest  and  nearly  equal ;  tail 
rather  long,  legs  strong.  Adult?  Back  and  upper  and  under  tail  coverts  dark  chestnut,  a 
large  frontal  spiace  pale  yellow;  all  other  parta  of  the  body,  above  and  below,  and  wings, 
dark  olive  green,  darker  on  the  head,  paler  on  the  throat  and  neck.  Tail  with  the  middle 
and  outer  feathers  dark  olive,  nearly  uniform  with  the  body;  intermediate  feathers  (of 
the  tail)  yellow.  Bill  greenish  yellow,  legs  black.  Tibise  green.  Quills  brownish  block. 
Total  length  about  15  inches ;  wing  8U  to  9,  tail  7  inches. 

/fafr.— Bolivia.    Spec,  in  Mus.  Acaa.,  Philada. 

The  only  specimen  of  this  species  is  D'Orbigny's  type  in  the  Massena  col- 
lection, (Mus.  Acad.)  It  is  singularly  like  all  the  preceding,  but  of  a  darker 
green  color,  nearly  uniform  on  all  parts,  but  rather  darker  on  the  head  above, 
and  back.  This  darker  color  is  the  principal  character  on  which  rests  the 
species,  so  far  as  I  can  discover.  In  this  specimen  there  is  no  crest,  but  the 
feathers  of  the  head  are  somewhat  lengthened  only.  I  regard  it  as  possible 
that  this  species  and  the  next  may  be  identical,  but  such  is  not  my  opinion  at 
present.     Fairly  represented  in  D'Orbigny's  plate. 

17.  Cassicus  Alfredi,  Des  Murs. 

Cassicus  Alfredi,  Des  Murs,  Castelnau's  Voy.  Am.  Ois.,  p.  67  (1855). 
^^  Ostinops  angustifrons."    Jules  Vcrreaux'  label  in  Mus.  Smiths, 
Casteln.  Voy.  Am.  Ois.,  pi.  19,  fig.  2, 
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Several  specimens  in  the  Acad.  Mas.  and  Smiths.  Mas.  seem  to  be  this  spe- 
cies. All  arc  labelled  "  Bogota,"  and  four  specimens  in  the  Smiths.  Mus.  are 
certainly  correct,  and  so  are  other  specimens  in  Mr.  Lawrence's  collection. 
This  bird  differs  from  C.  viridit  and  C,  atrovireru^  in  having  the  head,  in  front, 
yellow,  and  this  yellow  color  strongly  tinging  the  neck  and  the  throat ;  and, 
in  nearly  all  specimens,  the  body,  above  and  below,  is  more  or  less  tinged  with 
reddish  brown,  sometimes  strong,  but  frequently  faint.  Nearly  all  the  feathers 
of  the  crown  are  lengthened  and  crest-like  in  a  greater  degree  than  in  C.  atro^ 
viretif.  At  present  my  impression  is  that  this  is  a  distinct  species,  though  no 
specimen  that  I  have  seen  seems  to  be  entirely  adult. 

About  the  Hisse  of  C,  viridity  and  of  the  name  general  form  and  colon*,  but  with  the  wings 
aud  tail  lonjrpr.  and  with  a  lar^e  npaoe  in  front,  and  (Veiiur'ntly  extending  over  the  top  of 
tho  iu»u<l,  y<'Ui»w.  Back  and  rump  roddinh  brown :  the  lattor  (rump)  usually  with  a  yellow- 
ish ting(*:  HidcA  of  alxlonien  and  under  tail  eov^rtH  nMdish  or  yellowish  Drown.  Entire 
other  plumajce  oliv«  jcrern:  h<*ad.  in  front,  yellow,  throat  and  neek  Btrously  tinged  with 
yellow.  WingH  browni.xli  black,  middle  and  outor  feathers  of  tail  greeniBn  hrown,  other 
tail  f«>Hthers  yellow.  Dill  pale  y<>llow,  legH  (htrk  brown.  Total  length,  male,  aboat  17 
inches;  winjr'oj^,  tail  7U  inche.o.    F<-rnale?  Total  length  alK>ut  13:  wing  7^  tail  GU  in. 

Unh. — Nortlh.-rn  South  America;  New  Grenada.  Spec,  in  Blue.  Acad.  Phiuida.,  and  Mofl. 
Smiths.,  Washington. 

This  bird  comes  occasionally  in  Bogota  collections,  though  not  commonly. 
It  seems  to  have  the  wings  rather  longer,  and  perhaps  the  tail  also  longer, 
than  in  either  C.  viridis  or  C.  atroviretts,  and  my  opinion  is  that  it  is  distinct 
from  cither.  It  differs  from  C.  anguttifrons  in  having  the  bill  always  yellow, 
(not  black  nt  all  ages,  as  in  C.  anyiutijrons). 

In  the  splendid  collection  of  Bogota  birds,  recently  presented  to  the  Smith- 
sonian Institution  by  the  Hon.  A.  A.  Burton,  late  Minister  of  the  United  States 
to  New  (rrenaila,  there  are  four  specimens  of  this  species,  and  others  also, 
from  Bogota,  are  in  the  .\cad.  Mus.,  Philadelphia,  and  in  the  collection  of  mj 
friend  Mr.  Lawrence,  of  New  York.  This  seems  to  be  clearly  the  bird  de- 
scribed and  figured  by  Des  5Iurs,  as  above,  the  lengthened  feathers  of  the  head 
being  quite  peculiar  and  characteristic,  and  partially  shown  in  Castelnaa's 
plate,  as  above. 

18.  Cabsicus  akgcstifrokb,  Spix. 

Cassicus  angustifrons,  Spix  At.  Bras.  i.  p.  66  (1824). 
Spix  Av.  Bras.  i.  pi.  02. 

Differs  from  all  the  preceding  .ipoeieR  in  having  the  bill  black  at  oil  ages.  Large;  a  few 
featliers  of  the  crown  h>ngthened  and  crest-like;  bill  straight,  thick  at  baae,  flattened 
laterally,  not  ho  large  aH  in  the  preceding  Bpecies.  Vr'ing  long,  fourth  quill  longest;  tail 
long,  rounded,  feet  strong.  Adult.  Kntire  plumage  greenish  brown  or  dork  chocolate 
color,  lighter  and  tinged  with  yellowish  green  on  the  head  and  throat,  and,  in  some  apecl- 
niens,  on  the  un<lt'r  i>arts  ctf  the  body.  Back  and  upper  and  under  tail  coverts  dark  red- 
dish chestnut.  Wing.s  brownish  binck,  middle  feathers  of  the  tail  brownish  black,  others 
yellow,  bill  :ind  feet  brownish  or  bluii^ih  black,  lighter  and  Bonictinies  nearly  white  at  the 
tip.  Young(«r.  Head  and  neck  stroUKly-tinged  with  dull  yellow,  and  tail  tinged  with  green. 
Sexes  alike  and  distinguished  mainly  by  size?  Total  length,  male,  about  18  inchea;  iring 
IdU,  tjiil  y  inches.    Fehiale.  Total  length  about  \ri%\  wing  8,  U\i\  TUInchea. 

//<t6.— Northern  South  America;  I'pper  Amazon;  Rio  Napo.  Bpec.  in  Mus.  Acad., 
Philada..  and  Mus.  Smiths.,  W«f?hit)gtoB. 

This  large  species  is  always  distinguishable  by  its  black  bill,  and  is  darker 
and  diflcrcntly  colored  in  plumage  than  either  of  the  preceding.  Specimens 
in  the  Smiths.  Mus.  are  from  Lieut.  Herndon's  collection  on  the  Amason 
River,  and  in  Mr.  Lawrence's  collection  from  the  Rio  Napo.  In  the  Acad. 
Mus.  fine  specimens  are  labelled  *'  Pebas,  Haut-Amazon."  Very  indifferently 
figured  by  Spix.  as  above,  but  recognizable  by  its  black  bill,  and  altogether  a 
peculiar  and  entirely  respectable  species,  not  troubled  with  near- relations. 

19.  Cassicus  bifabciatcs,  Spix. 

ra.ssicu8  bifasciatu^^,  Spix  Av.  Bras.  i.  p.  65  (1824). 
Spix  Av.  Bras.  i.  pi.  Gl. 

Bill  flattened  laterally  or  compressed,  a  large  naked  ppace  at  the  base  of  the  under  man- 
dible, which  {(pace  is  integral,  (not  divided  into  two  spaces,  as  in  the  two  next  succeeding 
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species).  Head  with  a  few  long  crest-like  feathers,  not  so  long  nor  so  narrow  as  in  0. 
auatimotinus^  but  longer  than  in  G  MuHtenmut.  Wing  moderate  or  ratlier  long,  third  quill 
longe8t.  tail  rather  long,  rounded. 

Adult  Head  and  breast  brownish  black,  entire  upper  parts  of  body,  abdomen,  under  tail 
coverts  and  tibix  light  chestnut.  Tail  yellow,  the  two  middle  feathers  dark  brown.  Bill 
with  its  basal  two-thirds  black,  tip  yellowish  white.  Legs  brownish  black.  Sexes  alike. 
Total  length,  male,  18  to  20  inches ;  wing  9X  to  10,  tail  8  in(>hcs.  Female.  Total  length 
about  14  to  16  inches ;  wing  8,  tail  G  to  6}^  inches. 

Ai&.— Northern  South  America;  Para.    Spec,  in  Mus.  Acad.,  Philada. 

This  species  and  the  two  next  succeeding  are  much  alike  in  colors  and 
general  form.  In  this  species  the  naked  space  is  always  integral,  as  above 
described,  and  the  tibie  light  chestnut,  uniform  with  the  abdomen  and  upper 
parts  of  the  body. 

Specimens  in  the  Acad.  Mus.  certainly  from  Para,  Northern  Brazil.  Spin's 
figure,  above  cited,  is  near  enough  for  practical  purposes,  as  the  Professor  of 
mathematics  sajs. 

30.  Gassicus  Montezuma  (Lesson). 

Cacicus  Montezuma,  Less.  Cent.  Zool.,  p.  33  (1830). 
Less.  Cent.  Zool.,  pi.  7.     Gervais  Atl.  Zool.,  pi.  33. 

Like  the  preceding,  but  with  the  naked  space  on  the  cheek  partiallv  divided  by  a  line  of 
shorty  imbricated  feathers  above  the  lower  edge  of  the  lower  mandible,  and  the  tibix  black. 
Head  with  a  few  linear,  crest-like  feathers,  (short  and  inconspicuous,  not  so  long  as  in  either 
C.  biftudatuM  or  C.  ffuattmozinui).  Colors  much  as  in  the  preceding ;  head,  breast  and  tibite 
brownish  black,  body  atmve  and  below  dark  chestnut,  tail  yellow,  except  the  two  middle 
fathers,  which  are  brownish  black.  Basal  half  to  two-thirds  of  bill  black,  tip  yellowish  or 
reddish  white,  feet  brownish  black.  Sexes  alike.  Total  length,  male,  18  to  20Jfiche8 ; 
wing  10,  tail  8  inches.    Female  smaller.  ^ 

.fib&.— Mexico;  Central  America.  _ Spec  in  Mus.  Acad.  Philada.,  and  Mus.  Smiths.,  Wash- 
ington. 

Always  has  the  naked  space  at  the  base  of  the  under  mandible  divided  by 
an  imperfect  line  of  short  feathers,  as  represented  in  Lesson's  plate,  cited 
above,  and  the  tibiae  black,  (not  light  chestnut  as  in  the  preceding).  This 
seems  to  be  an  abundant  species  of  Mexico  and  Central  America.  Lesson's 
type  in  Acad.  Mus.  is  labelled  <<Mexlque,"  others  are  from  San  Juan  de 
Nicaragua.  Numerous  specimens  in  Smiths.  Mus.  are  from  the  very  fine  col- 
lections made  by  Dr.  C.  Sartorius  near  Vera  Cruz,  Mexico,  by  Mr.  0.  Salvin  in 
Guatemala,  and  Mr.  J.  Carmiol  at  Angostura  and  San  Carlos,  Costa  Rica. 

2L  Cassicus  ouatimozinus  (Bonaparte). 

Ostinops  guatimozinus,  Bonap.  Compt.  Rend.,  1853,  p.  833. 

Larger  than  either  C.  hifaviattu  or  C.  Mmtetumx,  darker-colored,  and  the  crest  feathers 
longer  and  more  slender;  bill  thicker  at  ba>Me,  and  naked  space  at  base  of  lower  mandible 
completely  divided  by  a  line  of  short  feathers.  Bill  very  thick  and  wide  laterally  at  base, 
straight,  pointed,  wing  moderate  or  rather  long,  tail' rather  long,  legs  strong.  Adult. 
Head  and  entire  under  parts  black,  upper  parts  of  body  and  under  tail  coverts  dark-pur- 
plish chestnut,  tail  yellow,  except  the  two  middle  feathers,  which  are  brownish  black. 
Bill  with  the  basal  two-thirds  black,  tip  yellowi.-^h  white,  legs  brownish  black.    Younger? 


This  species  is  of  the  same  general  form  as  the  two  immediately  preceding, 
but  is  much  darker  in  colors,  and  not  difficult  to  distinguish.  The  only 
specimens  that  I  have  seen  are  two  in  Capt.  Michler's  collection,  made  during 
a  survey  of  the  Rio  Atrato,  New  Grenada,  now  in  the  Smiths.  Mus.  The  crest 
in  this  species  is  in  front,  directly  at  the  base  of  the  upper  mandible,  and  is 
composed  of  very  narrow,  almost  thread-like  feathers,  probably  erectile. 

4.  Oeyaltu. 

(Subgenus  Ocyalus,  Waterhouse,  Proc.  Zool.  Soc,  London,  1840,  p.  183.) 

22.  Cassicus  latirostris,  Swainson. . 

Cassicus  latirostris.  Swains.  Cat.  Cy.,  p.  358  (1838). 
Cassicus  (Ocyalus)  popayanus,  Waterh.  Proc.  Zool.  Soc.  London,  1840, 
p.  183.  ^ 
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Bill  thiok  at  base,  rerv  wide  and  conrox  in  front,  wing  long,  nrimariea  attenoated  $A 
their  ends,  tail  rather  f>nort,  legs  moderate  or  rather  weak.  Adult.  Head  above  dark 
chestnut,  body  alM>ve  and  below  rich  purplish  black,  wing  lustrous  greenish  black,  four 
middle  feathers  of  the  tail  lustrous  biacK,  otliers  yellow,  widely  tipped  with  black,  and 
outer  feathers  edged  with  black  on  their  outer  webs.  Bill  pale  bluish  yellow,  legs  brown- 
ish black.  Hexes  alike?  Younger.  Back  tinged  with  the  same  chestnut  as  the  Head,  and 
wings  nearly  plain  black,  the  green  lustre  being  scarcely  apparent.  Total  length  about  11 
inches ;  wing  8  to  8V^  tail  4  to  4^.    Female  slightly  smaller. 

floA.— Northern  South  America;  New  Grenada;  ("Popayan,"  Mr,  Waterhonae;)  Pern, 
(Mr.  Swainson).    Spec,  in  Mus.  Acad.,  Philada. 

This  is  a  richly-colored  bird  in  adult  plumage,  and  represents  a  stronglj- 
marked  subgeneric  gronp  in  the  genus  Cassieuty  if  not  entitled  to  generic  dis- 
tinction with  the  next  species.  The  general  form  is  short  and  compact,  with 
the  tail  also  short,  or  rather  so,  and  the  wings  long,  with  the  primaries 
attenuated  at  their  points,  feet  rather  slender.  As  Mr.  Swainson  sajs  tmlj,  a 
strong  <'  fissirostral  type."  The  only  specimens  that  I  have  seen  are  male  and 
female  in  Mus.  Acad.,  Philadelphia,  which  were  obtained  from  Messrs.  Verreaoz, 
Paris,  labelled  as  from  New  Grenada. 

23.  Cassicus  Waolkri,  G.  R.  Gray. 

Cassicns  Wagleri,  G.  R.  Gray,  Gen.  Birds,  ii.  p.  342  (1847). 
Gray's  Gen.  ii.  pi.  85. 

Larger  than  the  preceding,  but  strictly  of  the  same  subgroup.  Bill  very  large  and  con- 
Tex  in  front,  wing  long,  prunarios  strongly  attenuated  at  their  ends,  tail  rather  short} 
graduated,  feet  moderate.  Adult  Entire  head,  lower  part  of  back,  sides  of  abdomen  ana 
under  tail  coverts  dark  chestnut;  wings,  back  and  body  below  lustrous  greenish  black; 
tibisB  bwwnish  black.  Two  middle  feathers  of  the  tail  and  outer  webs  of  two  external 
feathers  clear  bla(>k,  other  tail  feathers  yellow.  Bill  yellowish  green,  legs  brownish  black. 
Head  with  a  few  filiform  crest-like  feathers.  Sexes  alike.  Younger.  Entire  body  abore 
and  below  tinged  with  dull  chestnut,  nearly  uniform  in  shade  with  the  head,  (blaclc.  of  the 
back  and  body  beneath,  in  the  adult,  scarcely  distinguishable  in  the  young,)  wings  dull 
black  with  little  greenish  histre.  Bill  brownish,  yellow  at  point ;  '*  bill  in  living  bird  yel- 
lowish white,"  (Prof.  F.  Sumichrast).  "  Iris  lijght  blue,"  (Mr.  J.  Carmiol).  Total  length, 
male,  about  14  inches;  wing  KU  to  9,  tail  &>^  inches.  Female.  Total  length  about  12 
inches:  wing  7K»  tail  *H ***  ^  inches. 

J?a6.— Mexico ;  Central  America;  New  Grenada.  Spec,  in  Mus.  Acad.  Philada^  and 
Mus.  Smiths.,  Washington. 

Abundance  of  specimens  in  the  Smiths.  Mus.  from  the  magnificent  collections 
of  Prof.  F.  Sumichrast  in  Mexico,  and  Dr.  A.  Von  Frantzins  and  Mr.  Julian 
Carmiol  in  Costa  Rica.  The  latter  labelled  "  San  Jose,"  "  Angostura,"  "  Tur- 
rialba "  and  San  Carlos."  Also  from  Guatemala,  and  Panama  and  the  Rio 
Truando,  Xew  Grenada.  In.  the  younger  bird,  the  attenuation  at  the  ends  of 
the  ]>rimary  quills  is  not  so  strongly  marked  as  in  the  adult.  This  interesting 
species  is  accurately  and  handsomely  figured  by  Mr.  G.  R.  Gray  in  his  great 
work,  "  The  Genera  of  Birds,"  cited  above. 

5.  Clypictemt. 
(Genus  Clypicterus,  Bonap.  Consp.  Av.  i.  p.  42G.) 

24.  Cassicus  Oseryi,  Deville, 

Cassicus  Oseryi,  Dev.  Rev.  Zool.,  1849,  p.  57. 
Castelnau,  Voy.  Am.  Ois.,  pi.  18,  fig.  3. 

"  Bee  fortement  renfl6  k  sa  base  formant  un  hourrelet  arrondi  sur  la  partle  frontale, 
8*etendant  jusqu'k  la  naissance  de  Tuiil ;  lorum  noirs,  bord  des  paupidres  garni  de  petites 
plumes  noirs ;  on  dessus  d*un  brun  roux  chatain,  plus  fonc6  dur  le  derriere  de  latete,  plus 
clair  ct  passant  au  vert  olive  sur  la  partie  fVontale ;  gorge  et  poitrine  d'un  jaune  plus  on 
moins  olivac6,  changeant  un  peu  au  gris  sous  la  gorge ;  ventre  m616  de  chatam  et  de  jaune 
olivitre.  Aile  k  prcini^rc  remige  noir ;  les  deuxiftme,  troisi^mc,  quatri^me,  cinquidme  et 
sixidmc  nyant  k  leurs  bords  externes,  et  au  tiorH  do  lour  longeur  k  peu  prfts,  une  bande 
jaune  allaut  en  s'eclaircissant,  et  s'elargissant  de  la  deiixidmo  k  la  sixidme ;  les  grandes 
couvortures  des  ailes  ayant  du  cot*  dul>ord  interne  une  bandc  rousse  chatain,  puis  une 
autre  d'un  jaune  olivitre  faiblement  colore  jusqu'a  la  l)agnctte  du  milieu,  laquelle  est 
noire,  ainsi  que  tout  le  bord  interne.  Pied  robiistos;  lo  pouce  et  son  ongle  trfts-forts. 
Queue  jaune,  k  I'exception  des  quatres  pennes  medianes,  ct  lo  bord  exteme  de  la  premiere 
i)enne  laterale,  qui  sont  d'un  brun  vcrdAtre  fono6.  Long,  tot  21)  cent.  3  mill,  Long,  de 
railo  10  c.  3  m.  Long,  du  beo  6  c.  2  m.  Larg.  du  renflement  du  bee  2  c.  3  m.  Long,  de  la 
queue  12  c.  6  m." 
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"  iSfiift. — ^Pftbas,  i>ar  le  Haut-Amazone.**  (Deville,  as  aboye.)  "Rubro-cantaneus ;  poctoro 
froDteqne  flayo-oliTaceuR ;  remifi^ibus  fUscis :  cauda  flavisHima,  rectricibus  mediifl  roargine- 
que  extemarum  oliraceis.*'    (Bonap.  Consp.  Av.  i.  p.  426.) 

These  are  the  original  descriptions  of  a  species  of  which  the  Prince  Bona- 
parte makes  a  g^nus,  as  above,  but  which  I  have  not  seen.  The  figure  in 
Castelnau's  Voy.,  above  cited,  looks  much  like  a  voung  bird,  but  is  different 
from  anj  species  known  to  me.  This  bird  is  given  in  the  catalogue  of  the 
Baron  Lafresnaye's  collection,  now  in  the  museum  of  the  Boston  Natural 
History  Society. 

(The  following  may  be  an  additional  species  of  this  genus.) 

25.  Cassicus  lbucubus,  De  Wied. 

?Cassicu8  leucurus,  De  Wied,  Bcitr.  Naturg.  Bras.  iii.  p.  1245  (1831). 

**■  Der  woisachwlnxige  Casaickc.    Wird  Joncango  genannt." 

**  £r  lebt,  nach  Aussage  der  Climacan-Indianer,  hKulig  an  den  Ufcm  dos  Rio  Pardo  im 
Serton^.  Der  Vc^el  ist  schwarts,  mit  welssem  Schwanse.  Sein  NeRt  hMagt  er  gesell- 
schafllich,  wie  der  Japu^  Gucuch  und  Japui.  an  den  Bitumen  iiber  dem  Wasner  auf.  Ea  hat 
die  Gesbalt  wie  bei  obigen  Arten.  Ich  habe  diesen  Vogel  durch  Zufail  nich  zu  sehen 
bekommen.'* 

Not  subsequently  determined,  and,  of  course,  may  have  been  erroneously 
reported  to  the  Prince  Maximilian. 

v.— Genus  AMBLYOERCUS. 
(Genus  Amblycercus,  Cabanis  Mus.  Hein.  i.  p.  190.) 

1.  Ahbltcercus  80LITARIUS  (YieiUot). 

Cassicus  solitarius,  Vieill.  Nouv.  Diet.  v.  p.  364  (1816). 
Cassicus  nigerrimus,  Spix,  Av.  Bras.  i.  p.  66  (1824). 
Spix,  Av.  Bras.  i.  pi.  63. 

Entirely  black,  except  the  bill,  which  is  yellowish  white.  Head  with  the  feathers  of  the 
crown  somewhat  lengthened,  and  probably  partially  erectile ;  plumage  of  the  back  long, 
ample;  wing  rather  short;  fourth  quill  longest;  tail  long,  rounded;  legs  strong.  Bill 
fltraight,  flattened  laterally  or  compressed.  Black  plumage  with  slight  greenish  lustre  in 
adult.    Sexes  alike.    Total  length  about  10)^  inches ;  wiugS,  tail  5%  inches. 

Hab. — Northern  and  Central  South  America;  Brazil;  ficuador;  Bolivia;  (Dr.  Sclater). 
Spec,  in  Mus.  Acad.,  Philada. 

A  clear  black  species,  frequent  in  collections  from  Brazil.  The  feathers  of 
the  head  are  lengthened  in  this  bird,  and  the  plumage  of  the  back,  though 
ample,  is  not  so  much  so  as  in  the  next  succeeding,  which  is  also  a  plain  black 
species.  Specimens  in  the  Acad.  Mus.  from  Brazil,  and  in  Mus.  Smiths,  from 
the  collections  of  the  Hon.  Charles  R.  Buckalew  in  Ecuador,  and  of  Com.  T.  J. 
Page  in  Paraguay.  SpLx's  attempt  to  represent  this  respectable  species,  as 
above,  miscarried  palpably. 

2.  Ambltcerous  Prevosth  (Lesson). 

Amblyramphus  Prevostii,  Less.  Cent.  Zool.,  p.  159  (1830). 
Less.  Cent.  Zool.,  pi.  54.     Gervais,  Atl.  Zool.,  p.  34. 

Much  resembling  the  preceding,  but  smaller,  and  with  the  feathers  of  the  crown  short, 
(not  lengthened,  as  in  the  preceding).  Bill  thick  at  base,  flattened  laterally,  and  not  so 
much  convex  at>ove  as  in  the  preceding.  Wing  rather  snort,  rounded ;  fourth  and  fifth 
quills  longest:  tail  rather  short;  legs  moderate;  plumage  of  the  back  very  profkise, 
lengthened.  Adult.  Entirely  black,  with  little  or  no  lustre;  bill  yellowish  white;  legs 
dark  brown.  Sexes  alike.  "Eye  yellowish  white,  legs  light^lead  color,  bill  greenish  yel- 
low." (Mr.  Frederick  Hicks,  Panama.)  Total  length,  male,  about  9J^ inches;  wing  4^, 
tail  4U  inches.    Female.  Total  length  about  8^  inches;  wing  3^,  tail  3^inches. 

Aso.— Mexico;  Central  America;  New  Qrenada.  Spec,  in  Mus.  Acad. Philadelphia,  and 
Mus.  Smiths.,  Washington. 

This  smaller  species  much  resembles  the  preceding  in  form  and  color,  but  is 

quite  distinct.     The  most  immediately  available  characters  are  the  smaller 

size  and  lengthened  feathers  of  the  back  in  the  present  bird,  and  the  bill  is 

more  flattened  on  the  culmen.     In  a  large  number  of  specimens  no  one  has 

the  feathers  of  the  crown  lengthened,  as  in  the  preceding.    Numerous  specimens 

in  the  Smiths.  Mus.  are  from  the  fine  collections  of  Dr.  C.  Sartorius  at  Mirador, 

near  Vera  Cruz,  Mexico,  of  Prof.  F.  Sumichrast  and  Mr.  J.  Uarmiol  in  Costa 
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Rica,  and  also  from  Guatemala  and  Panama,  New  Grenada.  Specimens  in 
Acad.  Mus.  from  Mexico  and  New  Grenada,  and  in  all  other  collections  from 
everywhere  else  in  Mexico  and  Central  America. 

Here  cndeth  the  Icteridxy  so  far  as  the  knowledge  of  the  present  writer  doth 
warrant  him  in  attempting  to  compass. 


Ifay  7fh. 
Mr.  Yaux,  Yice-PresideDty  in  the  Chair. 

Twenty-four  members  present. 

The  following  was  presented  for  publication  : 

**  Notes  on  Micropus  leucopterus."     By  Henry  Shimer,  M.  D. 

A  letter  was  read  from  George  W.  Tryon,  Jr.,  proposing  to  deposit 
his  Conchological  Library  with  the  Academy  on  certain  conditions, 
which,  on  resolution,  was  accepted.  The  conchological  works  consist 
of  about  100  bound  volumes,  and  60  unbound  volumes  and  pamphlets. 
With  this  addition  to  the  Library  of  the  Academy,  it  will  contain 
nearly  every  known  work  published  on  conchology. 

Prof.  Leeds  made  some  remarks  on  the  inspiration  of  oxygen  as  a 
remedial  agent.  He  stated  that  he  had  inhaled  ten  gallons,  and  a 
friend  twelve  gallons,  without  any  apparent  bad  effect. 


May  lith. 
The  President,  Da.  Hats,  in  the  Chair. 

Forty  members  present. 

The  following  was  presented  for  publication  : 

<<  Contributions  to  the  History  of  the  Vertebrates  of  Mesozoic  Pe- 
riods in  New  Jersey  and  Pennsylvania."     By  E.  D.  Cope,  A.  M. 

The  death  was  announced  of  Dr.  C.  M.  Diesing,  of  Vienna,  Corre- 
spondent. 

i%  2l8t. 

The  President,  Da.  Hats,  in  the  Chair. 

Twenty-seven  members  present. 

The  following  were  presented  for  publication  : 

<<  Descriptions  of  five  new  Unionidsd,  &c.*'     By  Isaac  Lea,  LL.  D. 

<'  Description  of  a  new  genus  of  Plants."     By  Alpbonso  Wood. 


May  2Sth. 
The  President,  Da.  Hats,  in  the  Chair. 

Thirty-seven  members  present. 

The  following  were  elected  correspondents : 

E.  E.  Adams,  D.  D. ;  Alexander  Winchell,  Ann  Arbor,  Mich. ; 
Henry  Pleasants,  Pottsville,  Pa ,  and  D.  Antonio  Raimondi,  M.  D., 
Lima,  Peru. 
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The  foUowiDg  were  elected  members  : 

Asa  Whitney,  George  Whitney,  John  R.  Whitney,  Edward  Clarke, 
Clarence  H.  Clark,  Frank  H.  Clark,  Theodore  H.  Morris,  0.  Nichols 
Beach,  James  N.  Whelen,  Wm.  A.  Whelen,  Alexander  Whilldin,  Or- 
lando Crease,  Andrew  I.  Sloan,  D.  Murray  Cheston,  M.  D.,  Kdw.  C. 
Knight,  Frank  Hazeltine,  Wm.  B.  White,  Jr.,  Daniel  H.  Kockhill, 
Franklin  S.  Wilson,  Rev.  J.  G.  Ralston,  and  Clarence  8.  Bemenr. 

On  favorable  report  of  the  Committee,  the  paper  of  Prof.  Cope,  read 
May  14th,  was  ordered  to  be  published  in  the  Journal. 

On  favorable  report  of  the  Committees,  the  following  were  ordered 
to  be  published : 

VotM  on  MIC&OPT78  (LTGAET78)  LSUCOPTEBUS,   Say,  ("The  Chinch  Bug.") 
With  an  aeeount  of  the  groat  Epidemio  Bifoase  of  1866  among  Imoctt. 

BY   HENBT   8HIMER,   A.  M.  M.  D., 
Mount  Carroll,  Illinois. 

Daring  the  few  years  preceding  the  summer  of  1865,  I  was  very  favorably 
located  for  observing  the  great  grain  enemy  of  the  West — "  The  Chinch 
Bug  " — in  the  midst  of  one  of  the  most  important  agricultural  regions  in  the 
valley  of  the  Mississippi,  and  with  some  personal  interest  in  that  direction. 
I  gave  the  subject  the  most  thorough  investigation  in  all  its  bearings,  during  a 
period  of  several  years,  and  therefore  believe  that  I  observed  some  facts 
worth  recording,  although  it  is  an  old  subject — one  upon  which  much  has 
been  written — much,  however,  upon  mere  conjecture  or  ephemeral  observa- 
tion, without  sufficiently  thorough  investigation ;  hence,  often  widely  depart- 
ing from  the  truth.     (See  the  various  printed  reports.) 

With  the  wide-spread  destruction  that  followed  the  rise  and  progress  of  the 
^  Chinch  Bug,"  most  western  men  are  quite  well  acquainted,  and  many  in 
pocket  sadly  familiar.  Under  the  genial  influence  of  a  favorable  clime,  the 
*•  chinch  bug  "  attained  the  maximum  of  its  development  in  the  summer  of 
1864,  in  the  extensive  wheat  and  corn  fields  of  the  valley  of  the  Mississippi  ; 
and  in  that  single  year,  three-fourths  of  the  wheat  and  one-half  of  the  corn 
crop  were  destroyed  throughout  many  extensive  districts,  comprising  almost 
the  entire  North-west,  with  an  estimated  loss  of  more  than  one  hundred  mil- 
lions of  dollars  in  the  currency  that  then  prevailed ;  which,  if  thus  continued 
for  one  hundred  years,  and  estimating  the  value  of  money  at  the  legal  rates  of 
our  State,  annually,  would  amount  to  the  enormous  sum  of  one  hundred  and 
thirty-seven  thousand  seven  hundred  and  ninety-six  millions  of  dollars  lost  to 
the  farming  community  alone.  By  estimating  the  effect  of  this  loss  upon  the 
various  associated  interests  of  the  nation,  and  by  observing  the  tendency  of 
this  insect,  unchecked,  to  spread  everywhere  in  this  our  rapidly  developing 
country,  we  can  easily  see  that  it  would  fall  short  of  the  true  estimate  to  place 
the  entire  loss  to  this  continent,  if  uninterruptedly  continued  for  one  hundred 
years,  equal  to  a  sum  sufficiently  vast  to  engulf  the  present  wealth  of  the  world, 
and  all  from  an  apparently  "  insignificant  insect " — a  "  bug,"  popularly  un- 
worthy of  notice,  as  a  single  specimen. 

In  view  of  these  great  facts,  1  gave  the  subject  my  most  untiring  attention  ; 
the  insect  enemies  of  the  chinch  bug  were  carefully  watched,  everything  bear- 
ing upon  it  was  noted,  hoping  that  some  practical  method  might  be  developed, 
or  some  enemy  discovered,  that  would  lead  us  to  hope  for  its  ultimate  control, 
if  not  destruction. 

The  ravages  of  the  "  chinch  bug  "  have  been  marked  with  varying  paroxysms, 
from  year  to  year,  for  a  long  time,  among  the  records  of  which  it  will  be  seen 
that  Mr.  Walsh  (Transactions  III.  Agricultural  Society,)  estimates  the  loss  in 

1867.] 


76  PBOOEKDIN<98  Of  THS  AOADElfT  Of 

Illinois  alone,  in  the  year  1850,  to  have  been  foar  millions  of  dollars.  What 
fatality  produced  the  subsequent  paroxysms  in  its  development,  and  so  greatly 
diminished  its  destructiveness  for  several  years,  so  that  it  scarcely  excited 
much  attention,  it  was  not  my  province  to  behold;  and  I  believe  no  record 
has  been  made. 

The  pleasant  dry  summers,  and  the  snowy  protection  of  the  accompanying 
winters  for  several  successive  years,  so  fostered  these  insects  that  the  harvest- 
men  found  them  in  ever}'  field  in  unnumbered  millions  in  1864,  blasting  the 
fairest  prospects  of  the  bone  and  sinew  of  the  land.  It  was  my  privilegei  in 
the  spring  of  1864,  to  observe  the  parent  insects  fulfil  the  principal  oflfice  of 
nature  by  propagating  their  species,  and  quietly  die  from  natural  laws  after 
the  great  object  of  their  being  was  accomplished.  Day  after  day,  it  was  the 
greatest  pleasure  of  all  my  numerous  entomological  observations,  in  a  scientific 
point  of  view,  while  I  deplored  their  devastations,  to  mark  the  progress  of  the 
vast  hosts  of  their  offspring  towards  the  imago  state  everjrwhere  around  me. 
From  the  platforms  of  the  grain  reapers  in  the  prairie  harvest  fields,  it  would 
have  been  no  difficult  task  to  gather  these  little  insects  by  bushels  ;  and  when 
the  dry  straw  of  the  wheat  fields  no  longer  afforded  them  nourishment,  they 
took  up  their  line  of  march  for  the  corn-fields,  according  to  their  usual  well- 
known  custom,  on  this  occasion  almost  literally  covering  the  ground  in  many 
places  ;  sometimes  gathering  together  into  piles,  and  here  casting  their  skins. 
This,  being  observed  carelessly  by  farmers  and  others,  leads  them  to  declare 
that  "  the  ♦  chinch  bugs  '  were  destroying  each  other,"  "  that  they  were  dying," 
&c. ;  the  dry  shells  remaining  behind  being  mistaken  for  the  insect  itself. 

I  have  seen  the  columns  of  these  insects  a  full  week  on  the  march  across 
meadows  and  pasture  fields  from  the  wheat  to  the  corn  field ;  and  have  even 
seen  them  swim  a  small  stream  of  water  that  crossed  their  line  of  march.  In 
former  years  the  few  border  rows  of  corn,  together  with  the  "  fox-t«il  grass," 
(Setaria,)  carelessly  left  among  the  corn  in  cultivating,  usually  satisfied  them. 
This  latter  grass  is  usually  attacked  in  preference  to  the  corn. 

In  1804  whole  corn  fields  were  overrun  by  them ;  the  stalks,  especially 
below  the  ears,  blackly  covered  through  the  day,  were  bleeding  and  literally 
raw  from  their  numerous  punctures.  At  length,  when  they  had  attained  the 
perfect  state  during  the  warm  part  of  bright  sunny  days,  they  took  to  their 
wings,  and  literally  filled  the  atmosphere,  not  much  unlike  an  April  snow 
storm.  This  interesting  phenomenon  iuduced  many  to  believe  that  they  were 
leaving  the  country ;  but  it  was  for  an  entirely  different  purpose — that  of 
choosing  their  mates — for  they  never  fly  except  in  the  love  season.  After  a 
few  days  they  might  be  found  paired  in  corn  fields,  and  other  proper  breeding 
grounds  producing  a  new  generation.  At  this  time,  in  the  month  of  August, 
1864,  my  attention  was  very  favorably  directed  to  a  small  field  of  tender, 
thickly-sown  corn  for  fodder,  where  they  congregated  in  immense  numbers, 
and  continued  until  the  frosts  of  autumn  had  killed  the  corn  that  they  did  not 
consume,  and  developed  their  progeny  in  unnumbered  millions.  During  the 
day  they  resorted  to  the  stalks  of  corn  to  feed  upon  the  juice,  but  they  passed 
the  night  usually  upon  the  ground. 

The  two  principal  insect  enemies  that  I  observed  among  this  autumn  brood 
were  a  very  common  species  of  "lady  bird,"  (Hippodamia  maeulata,)  and  a 
species  of  the  "golden-eyed  fly,"  (Chrysqpa  lllinoiensis,  Shimer,  Proceedings 
Entomological  Society,  vol.  iv.,  p.  208).  Both  these  enemies  were  very  nu- 
merous— especially  the  former,  which  could  be  counted  by  hundreds  on  every 
square  yard  of  ground  after  shaking  the  corn ;  but  the  chinch  bugs  were  so 
numerous  that  these  hosts  of  enemies  made  very  little  perceptible  impression 
among  them.  After  the  early  autumn  frosts,  they  left  their  feeding  grounds, 
on  foot,  in  search  of  winter  quarters ;  none  could  be  seen  on  the  wing,  as  at 
harvest  time,  above  alluded  to.  For  a  winter  retreat,  they  resorted  to  any 
convenient  shelter  they  might  chance  to  find,  as  long  grass,  weeds,  boards, 
pieces  of  wood  rails,  fallen  tree  leaves,  &c.,  &c. 

[May, 
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In  January,  1865, 1  next  examined  their  condition;  those  that  I  found  in 
the  sheathes  of  the  corn  leaves  above  the  snow,  and  had  been  thus  exposed 
daring  the  previous  severe  weather — when,  for  several  successive  days,  the 
thermometer  was  15® — 20®  below  zero — were  invariably  found  dead,  without 
exception,  and  those  beneath  the  snow  were  alive.  This  observation  was  made 
in  the  common  farm  cornfields,  as  they  might  be  found  anywhere  all  over  the 
wide  country;  for  in  autumn  the  chinch  bugs  remained  in  great  numbers  in 
the  corn  husks,  and  under  the  sheathes  of  the  blades,  as  well  as  in  other  win- 
ter retreats.  Upon  various  occasions,  as  the  winter  advanced,  I  brought  in 
com  husks,  filled  with  ice,  enclosing  the  chinch  bugs  in  the  crystallized  ele- 
ment ;  when  the  ice  was  thawed,  they  were  able  to  run,  apparently  unafiected 
by  that  degree  of  cold.  It  is  therefore  proved  that  these  insects  possess  vital- 
ity sufficient  to  withstand  the  efifect  of  a  temperature  below  the  freezing  point, 
and  perhaps  below  zero,  as  must  have  been  their  condition  in  these  ice-bound 
bosks;  but  when  in  the  open  air,  exposed  to  the  sweeping  prairie  winds,  15 
or  20  degrees  below  zero,  for  a  long  time,  they  succumb  to  the  cold. 

March  7,  1865.  The  snow  having  cleared  off  from  the  ground,  I  examined 
the  condition  of  a  host  of  these  chinch  bugs  that  had  chosen  for  their  wi&ter 
covering  cord-wood  sticks,  lying  on  the  ground,  entirely  surrounded  by  frost 
and  ice ;  of  these,  20  per  cent,  were  living ;  those  that  were  more  fortunate  in 
their  selection  of  winter  quarters  fared  much  better.  From  a  single  handful 
of  leaves,  picked  up  at  one  grasp  from  beneath  an  apple  tree,  I  obtained  355 
living  and  312  dead  chinch  bugs;  and  of  their  lady-bird  enemies  that  had 
entered  the  same  winter  quarters  with  them,  50  were  living  and  10  dead  Of 
these  chinch  bugs,  I  placed  a  number  in  comfortable  quarters  in  the  house,  in 
a  small  paste-board  box — not  in  a  stove  room — together  with  some  coleopterous 
insects,  casually  gathered  among  the  chinch  bugs ;  after  one  month,  I  found 
the  latter  all  dead  and  the  former  living. 

The  entire  month  of  March  was  rain,  snow,  thawing,  freezing,  alternately, 
seeming  to  be  very  uncomfortable  for  any  living  creature  to  remain  out  of 
doors  with  so  poor  a  shelter,  and  on  top  of  the  ground. 

April  1 — 6.  I  again  made  repeated  examinations  of  these  chinch  bugs  in 
their  winter  quarters,  and  found  about  the  same  proportion  of  them  living  as 
noted  on  the  7th  of  March.  At  this  time  they  wandered  away,  on  foot,  from 
their  winter  quarters,  in  quest  of  food. 

May  16,  1865,  was  a  delightful,  mild,  bright,  sunny,  summer-like  day ;  and  I 
again,  for  the  last  time,  observed  the  same  highly-interesting  phenomena,  which 
I  have  noticed  above  as  occurring  after  the  harvest  of  1864 — the  atmosphere 
swarming  with  chinch  bugs  on  the  wing.  This  is  their  spring ;  that  was  their 
autumnal  nuptial  season — their  season  of  love.  These  remarkable  little  crea- 
tures prefer  to  conduct  their  courtships  under  the  searching  gaze  of  the  noon- 
day sun,  instead  of  at  the  midnight  hour.  They  were  so  numerous,  alighting 
on  the  pavements  in  the  village,  that  scarcely  a  step  could  be  taken  without 
crashing  many  of  them  under  foot.  In  a  few  days,  they  had  all  disappeared ; 
their  breeding  grounds  were  chosen,  where  they  could  be  found  in  great  num- 
bers, often  in  pairs.  I  first  noticed  this  disposition  of  the  chinch  bug  to  take 
wing  under  the  promptings  of  the  love  passion,  about  six  years  ago,  in  their 
autumnal  love  season.  At  no  other  time,  save  their  love  season,  twice  a  year,, 
have  I  ever  seen  one  chinch  bug  flying.  It  is  quite  remarkable  that  the  winged 
imago,  under  no  other  circumstances,  will  even  attempt  to  use  its  ample  wings. 
No  threatening  danger,  however  imminent,  whether  of  being  driven  over  by 
grain-reapers  wagons,  or  of  being  trodden  under  foot,  &c.,  will  prompt  it  to 
use  its  wings  to  escape.  I  have  tried  all  imaginable  ways  to  induce  them  to 
fly,  as  by  threshing  among  them  with  bundles  of  rods  or  grass,  by  gathering 
them  up  and  letting  them  fall  from  a  height,  &c.,  but  they  invariably  refuse 
entirely  to  attempt  to  use  their  wings  in  escaping  from  danger.  The  love 
emotion  alone  makes  them  conscious  that  they  are  in  possession  of  wij^gs. 

May  18M  and  19/A. — I  find  the  chinch  bugs  very  abundant  in  the  fields  of 
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young  spring  wheat,  barley,  &c.,  ander  loose  clods  of  earth,  old  comstalkB, 
and  aboat  the  roots  of  the  grain,  in  cracks  of  the  ground,  kc.  In  some  badlj 
affected  fields  a  dozen  or  more  to  every  wheat  stalk. 

May  2Gfh. — The  chinch  bugs  arc  just  beginning  to  lay  their  eggs,  and  some 
fields  of  wheat  are  greatly  damaged  already  from  the  feeding  of  the  perfect 
insect.  The  stalk  at  the  surface  of  the  ground  is  black  from  their  punctures, 
the  sheaths  uf  the  outer  leaves  being  scarred  and  dead ;  the  tops  are  pale  yel- 
low, and  often  withering ;  many  stalks  are  as  dead  and  dry  as  hay.  I  saturated 
some  saw  dust  with  coal  tar,  and  mixed  some  quick  lime  among  it,  so  that  it 
might  be  in  a  good  condition  for  handling,  and  sowed  it  thickly  broadcast  over 
a  portion  of  my  wheat  field  where  the  bugs  were  very  numerous. 

3Iai/  21th — 29th. — I  find  the  chinch  bug  eggs  more  abundant,  mostly  on  the 
roots  and  stalks  beneath  the  ground,  sometimes  In  loose  clusters  of  a  dozen  or 
more.  They  arc  on  the  roots,  where  they  cross  the  numerous  cracks  in  the 
ground  ;  leas  frequently  on  the  stem,  at  the  surface  of  the  ground.  These  eggs 
are  scarcely  visible  to  the  naked  eye.  Many  of  the  bugs  are  in  copulo,  with 
their  heads  in  opposite  directions ;  the  females  are  the  larger,  dragging  the 
males  when  alarmed.  The  bugs  refuse  to  leave  the  part  of  the  field  where  I 
sowed  the  tarred  sawdust,  so  there  is  but  little  hope  of  driving  them  from 
their  once  chosen  grounds  by  tlie  reasonable  application  of  strong  smelling 
drugs. 

June  lOth. — I  saw  the  first  larvae  chinch  bugs  of  the  season,  small  red  fel~ 
lows,  on  the  roots ;  eggs  very  numerous.  Actually  saw  a  female  laying  an 
egg  on  my  hand,  under  a  slight  pressure. 

The  egg  is  elongate  ovate,  about  four  times  as  long  as  wide  (as  nearly  as  I 
could  determine  with  fine  mathematical  instruments  '04  in.  long  and  *01  in. 
wide ;  of  course  this  lacks  the  precision  of  a  micrometer  measurement)  pale 
amber  white  when  first  laid,  but  becoming  of  a  reddish  color,  like  the  yonng, 
as  the  season  of  incubation  advances.  A  moderate  amount  of  moisture  is 
necessary  to  the  development  of  the  egg.  Those  put  into  a  pasteboard  box  in 
my  room  did  not  hatch,  but  shrivelled  or  dried  up. 

June  nth. — Millions  of  very  small  red  young  chinch  bugs ;  they  are  on  the 
roots,  in  crevices,  and  on  the  stems,  under  clods.  &c.,  beneath  the  ground. 
The  egg-laying  season  has  terminated  ;  the  parent  bugs  are  principally  dead. 
Those  that  died  before  the  rains  a  few  days  ago  are  mouldy ;  others,  in  great 
numbers,  in  many  places  covering  the  ground,  apparently  are  just  dead.  Dur- 
ing the  past  month,  as  I  learned  from  many  observations,  they  passed  most  of 
their  time  beneath  the  ground,  in  the  crevices,  &c.,  so  that  although  millions 
of  them  existed  in  every  field,  a  casual  observer  would  believe  that  but  a  few 
were  there.  But  their  work  being  finished,  they  came  out  to  die.  A  very  few 
imago,  scarcely  one  of  a  hundred,  yet  remain  alive. 

July  Ut. — I  ploughed  a  few  acres  of  badly  affected  barley  beneath  the  ground, 
to  see  what  effect  it  would  have  upon  the  bugs,  hoping  that  it  might  destroy 
them,  and  thus  save  the  adjoining  corn. 

July  I6th. — A  farmer  four  miles  from  here  informed  me  that  a  black  coleop- 
terous insect  was.  destroying  the  chinch  bugs  on  his  farm  very  rapidly ;  and 
although  I  found  his  supposition  to  be  an  error,  yet  I  found  many  dying  on  the 
low  creek-bottom  land  from  the  effects  of  some  disease,  while  they  are  yet  in 
the  larvHB  state — a  remarkable  and  rare  phenomenon  for  insects  thus  in  such  a 
wholesale  manner  to  be  dying  without  attaining  their  maturity,  and  no  insect 
enemy  or  other  efficient  cause  to  be  obsei'ved  capable  of  producing  this  impor- 
tant result. 

July  22d. — Saw  the  first  matured  young  chinch  bug  observed  this  year. 
Wings  perfect,  body  pale  reddish  white,  fresh  from  its  last  moulting.  It  is  just 
57  days  from  the  time  I  saw  the  first  egg,  and  42  days  since  I  saw  the  first 
larva. 
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On  the  low  gfronnds  the  young  chinch  bugs  are  all  dead  from  the  disease 
above  alluded  to,  and  tiie  same  disease  is  spreading  rapidly  on  the  hills  and 
high  prairies. 

The  weather  has  been  very  wet  since  the  first  of  July,  and  the  barley  above 
alluded  to,  which  I  ploughed  beneath  the  ground,  did  not  die,  but  assumed  a 
yellow,  sickly  appearance ;  in  its  shady,  compressed,  unnatural  position,  the 
ends  of  the  beads  project  from  beneath  the  furrows.  The  chinch  bugs  also 
remained  alive  for  a  time,  but  feeding  on  the  sickly  grain  and  shaded  from  the 
sunlight,  what  little  we  had,  were  attacked  by  disease  in  the  same  manner  and 
about  the  same  time  as  those  on  the  low  creek-bottom  lands,  meeting  very 
rapidly  the  same  fate,  so  that  very  few  of  them  ever  found  their  way  to  the 
neighboring  com. 

July  28M. — In  the  fields  where  60  days  ago  I  saw  plenty  of  eggs,  and  42  days 
ago  an  abundance  of  young  chinch  bugs,  the  imago  are  beginning  to  develop 
quite  plentifully.  Great  numbers,  in  all  stages  of  their  development,  are  dying 
of  the  prevailing  disease. 

Aug.  Sth. — The  majority  of  the  chinch  bugs  yet  alive  are  in  the  imago  state, 
but  they  are  being  rapidly  destroyed  by  the  prevailing  epidemic  disease,  more 
&tal  to  them  than  the  plague  or  Asiatic  cholera  ever  was  to  man,  more  fatal 
than  any  recorded  disease  among  men  or  animals  since  time  began. 
Scarcely  one  in  a  thousand  of  the  vast  hosts  of  young  bugs  observed  at  the 
middle  of  June  yet  remain  alive,  but  plenty  of  dead  ones  may  be  seen  every- 
where, lying  on  the  ground,  covered  with  the  common  mould  of  decom- 
posing animal  matter,  and  nothing  else,  even  when  examined  by  the  mi- 
croscope. Even  of  those  that  migrated  to  com  fields  a  few  weeks  ago,  in  such 
numbers  as  to  cover  the  lower  half  of  the  com  stalks,  very  few  are  to  be  found 
€  maining  alive ;  but  the  ground  around  the  base  of  the  com  hills  is  almost 
iterally  covered  with  their  mouldering,  decomposing  dead  bodies.  This  is  a 
matter  so  common  as  to  be  observed  and  often  spoken  of  by  farmers.  They  are 
dead  everywhere,  not  lying  on  the  ground  alone,  but  sticking  to  the  blades  and 
stalks  of  corn  in  great  numbers,  in  all  stages  of  their  development,  larva,  pupa 
and  imago. 

Aug.  22d, — It  is  almost  impossible  to  find  even  a  few  cabinet  specimens  of 
chinch  bugs  alive,  so  that  I  am  quite  sorry  that  I  did  not  secure  a  large  supply 
of  specimens  while  they  were  so  numerous,  in  former  years ;  for  it  really  ap- 
pears quite  probable  that  even  cabinet  specimens  will  be  hard  to  secure, 
whereby  to  remember  the  fallen  race  of  the  unnumbered  millions  of  former 
years. 

Sept.  13M. — After  a  whole  day's  searching  in  the  corn  fields,  I  have  just  been 
able  to  find  two  larvae  and  a  few  imago  chinch  bugs,  against  the  great  numbers 
above  alluded  to  in  the  corn  about  this  time  last  year. 

From  this  series  of  investigations  I  have  learned  that  the  parent  chinch  bug 
is  occupied  about  20  days  in  laying  her  eggs,  during  which  time  she  probably 
lays  about  500  eggs,  and  then  dies ;  although  careless  observers  and  theorists 
suppose  that  she  lays  many  more  eggs,  and  that  she  continues  to  lay  eggs  all 
summer;  also  that  the  egg  is  about  15  days  in  hatching,  that  in  from  57  to  60 
days  after  the  egg  is  laid  the  imago  appears,  and  that  there  are  two  distinct 
broods  in  a  season,  and  only  two,  notwithstanding  the  often  promulgated  opin- 
ions of  theorists,  from  their  very  brief  and  imperfect  and  disconnected  observa- 
tions, about  chinch  bugs  being  many-brooded.  The  first  brood  matures  from 
the  middle  of  July  to  the  middle  of  August,  and  the  second  late  in  autumn. 
The  elder  members  of  the  first  brood  are  20  days  in  advance  of  the  younger  in 
their  development,  hence  the  former  commence  depositing  their  eggs  for  the 
autumn  brood  20  days  before  the  latter  begin,  hence  the  fall  egg-laying  season 
covers  at  least  about  forty  days.  This  makes  a  difference  of  40  days  in  the 
development  of  the  second  brood,  and  abundantly  accounts  for  the  fact  that  we 
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see  larvae,  pupa  and  imago  promiscuously  together,  more  especially  towards 
autumn.  It  is  also  highly  probable  that  none  of  the  first  brood  survive  the 
following  winter,  but  that  they  all  lay  their  eggs  and  die  as  does  the  spring 
brood.  A  close  observer  will,  however,  notice  that  of  the  parent  bugs  in  the 
spring  a  very  few  may  be  seen  among  the  larva  and  pupa  of  tlie  spring  brood. 
Quite  probably  they  are  such  females  as  never  mated  nor  fulfilled  the  great  law 
of  their  being  by  propagation,  and  many  of  the  males,  for,  like  many  other  in- 
sects, the  chinch  bug  lays  its  eggs  and  dies. 

It  is  generally  believed  among  entomologists  that  insect  enemies  are  the  most 
efficient  means  in  nature  for  exterminating  noxious  insects  ,*  but  in  this  remark- 
able fact  in  the  history  of  insects,  the  great  epidemic  of  1865  (there  can  be  no 
doubt  about  this  being  an  epidemic  disease,  because  the  insects  died  without 
attaining  their  maturity),  we  find  a  greater  enemy,  the  greatest  insect  enemy 
ever  recorded,  a  dreadful  ''  plague,"  that  in  a  few  days  almost  utterly  annihi- 
lated a  race  of  beings  living  in  the  northern  part  of  the  valley  of  the  Missis- 
sippi, outnumbering  all  the  human  beings  that  have  ever  lived  on  this  planet 
siuce  the  morning  of  Creation. 

This  disease  among  the  chinch  bugs  was  associated  with  the  long-continued 
wet,  cloudy,  cool  weather  that  prevailed  during  a  greater  portion  of  the  period 
of  their  development,  and  doubtless  was  in  a  measure  produced  by  deficient 
light,  heat  and  electricity,  combined  with  excessive  humidity  of  the  atmosphere, 
whereby  an  imperfect  physical  (''  bug-')  organization  was  developed.  The  dis- 
ease was  at  its  maximum  during  the  moist  warm  weather  that  followed  the 
cold  rains  of  June  and  the  first  part  of  July.  The  young  chinch  bug  spent  a 
great  portion  of  its  time  on  or  near  the  ground,  where  its  body  was  colder  than 
the  atmosphere ;  hence,  upon  philosophical  principles,  there  must  have  been 
an  excessive  precipitation  of  watery  vapor  in  the  bronchial  tubes.  These  are 
the  facts  in  the  case,  but  in  the  midst  of  the  great  obscurity  that  envelops  epi- 
demic diseases  among  men,  it  would  be  only  idle  speculation  to  attempt 
to  define  the  cause  more  definitely  than  the  physiological  laws  already  observed 
seem  to  indicate.  At  all  events  it  will  require  many  years  of  warm  dry  sum- 
mers, and  accompanying  winters  of  plenty  of  snow  for  protection,  to  reinstate 
the  lost  innumerable  armies  of  this  insect. 

During  the  summer  of  1866  the  chinch  bugs  were  very  scarce  in  all  the  early 
spring,  and  up  to  near  the  harvest  I  was  not  able,  with  the  most  diligent  search, 
to  find  one.     At  harvest  I  did  succeed  in  finding  a  few  in  some  localities. 

This  epidemic  disease  was  not  confined  to  the  chinch  bug  alone.  During  the 
summer  of  1865  I  saw  the  larvae  of  the  common  striped  cucumber  bug  (Diabroe- 
tica  vittata)  on  the  stemt  of  melon  and  cucumber  vines,  above  ground,  a  very 
unusual  place  for  them.  Always  before  this  I  have  found  them  on  the  root, 
beneath  the  surface  of  the  ground.  This  unusual  position  was  evidently  to 
escape  the  effect  of  some  unnatural  conditions.  During  the  latter  part  of  the 
summer  of  1865  the  imago  were  very  much  less  numerous  than  common. 

The  apple-worm  (the  larva  of  Carpoeapta  (TVnea)  pw/nonella  L.)  was  very 
numerous  in  1863-4,  affecting  almost  every  apple.  In  1865-6  they  were  very 
much  less  numerous.  From  observation  I  conclude  that  the  disease  was  pro- 
duced by  the  same  cause  that  swept  away  the  chinch  bugs. 

The  potato-worm  (Sphinx  quingue-maeulatus)  was  very  numerous  in  1864,  do- 
ing much  damage  to  tomatoes,  kc.  The  pupae  were  extremely  abundant  in  the 
soil  in  the  spring  of  1865,  but  in  autumn  no  observed  larvae  had  survived. 

The  Locu9tad»  (grasshoppers)  were  also  severely  afflicted;  the  numerous 
dead,  of  all  states,  were  easily  seen  everywhere,  clasping  the  grass,  weeds,  &c., 
in  the  embrace  of  death.  I  might  add  much  more  of  my  observations  on  these 
insects,  and  greatly  extend  the  list  of  afflicted  species,  but  my  object,  to  prove 
that  epidemic  diseases  are  incomparably  the  most  important  agents  in  all  nature 
in  destroying  noxious  insects,  has  been  sufficiently  illustrated.  Neither  is  this 
a  mere  isolation,  for  I  have  observed  diseases  among  various  insects  for  the 
past  25  years. 
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Deiexiptioni  of  7iv«  New  SpAciei  of  TTNIONID^  and  One  FALUDINA  of  the 

United  Statei. 

BT  ISAAC    LEA. 

Ukio  B18SRLIANUS. — Testa  laevi,  oblonga.  sublenticulari,  ina'qiiilatcrali,  pos- 
tice  obtuso-angulata,  antice  rotunda;  valvulis  subcrassis,  anticc  aliquanto 
crassioribus ;  natibus  prominulis,  ad  apices  conccntrico-undulatis  ;  cpidermide 
tencbroso-oliva,  obsolete  radiata ;  dcntibus  cardinalibus  crassiusculis,  com- 
pressis,  subelevatis  crenulatisquc ;  lateralibus  sublongis,  lamcllatis  subcurvis- 
que:  margarita  carnca  ct  valde  iridescente. 

Z/a6.— Bissel's  Pond,  Charlotte,  N.  C,  C.  M.  Wheatley. 

Uxio  Clinchbxsis. — Testa  lacvi,  triangular!,  ad  latere  planulata,  valde  inac- 
quilaterali,  postice  obtuse  angnlata,  antice  rotundata ;  valvulis  crassis,  antico 
(Ta<>5ioribus ;  natibus  promincntibus ;  epidcrmide  lutcola,  ad  latere  radiata ; 
dentibus  cardinalibus  crassis,  subcomprcssis  corrugatisque  ,*  lateralibus  per- 
crassis,  curtis  et  obliquis;  margarita  alba  et  iridescente. 

Ilab. — Clinch  River,  Tenn.,  Pros.  Estabrook,  and  French  Broad  River, 
Dr.  Edgar. 

Unio  Jewkttii. — Testa  laevi,  oblonga,  subinflata,  valde  inscquilatcrali,  postice 
obtuse  angulata,  antice  rotundata;  valvulis  subtenuis,  natibus  prominulis,  ad 
apices  conccntrico-undulatis  ;  epidcrmide  fusca;  dcntibus  cardinalibus  parvis, 
obliquis,  compressis ;  lateralibus,  proilongis  lamellatisque  \  margarita  alba  et 
iridescente. 

Hah. — Florida,  Col.  Jewett 

Marqaritana  Columbensis. — Testa  Isevi,  elliptica,  valde  inflata,  subequi- 
laterali,  postice  obtuse  angulata,  antico  rotundata ;  valvulis  tenuibus ;  natibus 
proniinentibus,  ad  apices  undulatis;  epidcrmide  luteola,  obsolete  radiata; 
dentibus  cardinalibus  parvis,  sublobatis ;  margarita  alba  et  ^aliquanto  iri- 
descente. 

JIab. — Tombigbee  River,  near  Columbus,  Miss.,  W.  Spillman,  M.  D. 

Anodonta  Youconknsis. — Testa  Isevi,  elliptica,  valde  inflata,  valde  insequi- 
laterali,  postice  subbiangulata,  antice  rotundata;  valvulis  subcrassis;  natibus 
prominulis,  aliquanto  undulatis ;  epidcrmide  tenebroso-fusca,  radiata ;  mar- 
garita albida. 

JIab. — Head  waters  of  the  Youcon,  Arctic  America. 

Paludina  Spillmanii. — Testa  transverse  exillissirae  striata,  obtuse  carinata, 
subelliptica,  subtenui,  imperforata;  spira  aliquanto  exserta;  suturis  impressis, 
aufractibus  quinis,  subinflatis ;  apertura  parviuscula,  ovata,  intus  ca;rulco- 
alba ;  labro  acuto,  parum  sinuoso  ;  columella  parum  incrassata. 

JIab. — Jackson  Co.,  Alabama,  W.  iSpillman,  M.  D. 


Deioription  of  a  New  Oenni  of  Flanti. 

BY  ALPHONSO   WOOD. 

BREVOORTIA,  nov.  gen. 

Perianthium  corollaceum  (coccineum),  tubuliformc,  supcrne  ventricosum 
fauce  remiss^  contract^,  regulare,  persistens ;  limbo  6-partito,  laciniis  ovatis, 
obtusis,  arete  revolutis,  scxies  tubo  brevioribus.  Corona  (flava)  brevis,  erecta, 
tribus  squamis  truncatis  intcgris,  bis  latioribus  quam  longis,  constituta. 
Stamina  3,  squamas  excedentia.  Filamenta  per  totam  longitudinem  tubo  adnata, 
interioribus  laciniis  opposita,  ac  cum  squamis  alternantia.  Anthera'  libera? 
oblonjro-lineares,  extrorsai,  apice  obtuste,  basi  profundi  bifldac  ibique  insertae. 
Ovarium  liberum,  ovatum,  triloculare.  Ovula  in  loculis  3 — 5,  uniseriata. 
iStylus  continuus,  erectus,  longitudine  pcrianthil.  Stigma  capitatum,  triloba- 
tum.    Capsula? 
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Herba  glabra,  scapigera  (bulbosa?).  Folia  5—7,  linearia,  canalicnlaU,  ob- 
tusa.  Scapus  teres,  erectus,  rigidns,  2 — 4  pedalis,  longitudine  foliorum.  Flores 
8 — 12,  in  apice  scapi  umbellati,  unciales,  nntantes,  spathd.  4-Talvi  suffnlti; 
pcdiccUis  1 — 2  policaribas  diffusis  ;  bracteis  oyato-lanceolatis,  purpurcis. 

B.  Ida-Maia.  Grows  in  deep  rich  soil  on  high  hills  of  the  TrinitjMt.  Range, 
Shasta  county,  California,  near  the  stage-road  from  Shasta  City  to  Yreka.  I 
saw  it  here  in  full  bloom  about  the  first  of  June,  1866,  occupying  a  space  of 
several  acres.  The  leaves  are  very  long  and  narrow,  and  recurved.  The 
scape,  although  slender,  is  rigidly  erect,  of  three,  or  even  four  feet  high,  round, 
smooth,  wavy,  and  bearing  at  the  top  an  umbel  of  about  twelve  scarlet  or 
bright  red  flowers,  nodding  on  their  slender,  recurved,  unequal  foot-stalks. 
The  form  of  the  perianth  is  between  cylindric  and  pyriform,  about  one  inch  in 
length,  with  the  limb  very  short,  of  six  valvate  lobes.  Before  opening,  these 
lobes  are  chromc-grecn  in  color,  making  a  peculiar  contrast.  After  opening 
they  are  yellow.  The  three  leaves  (scales)  constituting  the  corona  are  yellow, 
one  line  in  length  by  two  or  three  lines  in  breadth,  occupying  the  place  of, 
but  in  no  wise  resembling  abortive  stamens.  Unfortunately  I  found  no  speci- 
men in  fruit ;  neither  did  I  secure  a  bulb,  so  deeply  buried  were  they,  and  so 
impatient  of  delay  were  my  fellow  passengers.  The  whole  plant  possesses 
singular  grace  and  beauty,  and  few  are  better  worthy  of  a  place  in  the  flower 
garden. 

The  new  genus  Brevoortia  is  nearly  allied  to  Brodiaea  (Smith),  Dichelostem- 
ma  (Kunth),  Stropholirion  (Torr.),  &c.,  of  the  Natural  Order  Liliaceae,  tribe 
Asphodelcie.  All  have  the  floral  envelopes  more  or  less  united,  with  only 
three  perfect  stamens.  Other  three  stamens  (usual  to  the  Liliaceae)  are  vari- 
ously transformed,  as  in  the  following  Synopsis  : 

Ledcocobynx,  three  abortive  filaments  subulate  or  clarate. 

Bboblca,  three  abortive  filaments  lanceolate-spatulate. 

DiCHELosTBMMA,  three  abortive  filaments  petaloid,  bifid, — a  3-lobed  crown. 

Stbopholiriom,  three  abortive  filaments  petaloid,  2-parted, — a  6-lobed  crown. 

Bbevoobtia,  three  abortive  filaments  petaloid,  entire,  twice  broader  than  long, 
truncate,  with  no  semblance  of  stamens  remaining.  The  perianth  also  wholly 
diverse  in  form  from  that  of  the  four  preceding. 

This  plant  was  first  noticed  by  Mr.  Burke,  stage-driver,  in  his  daily  route, 
and  by  him  my  own  attention  was  first  called  to  it.  He  had  given  it  the  name 
of  "  Ida  May  J  in  affection  for  his  little  daughter," — a  name  quite  appropriate, 
moreover,  as  on  the  Ides  (t.  e  the  15th)  of  May,  the  plant  begins  to  flower. 
Mr.  Burke  was  confident  that  this  was  its  only  locality.  Probably,  however,  it 
may  yet  be  found  in  many  other  places  in  northern  California. 

We  dedicate  this  genus  to  J.  Carson  Brevoort,  of  Brooklyn,  a  Regent  of  the 
University  of  the  State  of  New  York,  himself  an  earnest  naturalist,  and  a  libe* 
ral  patron  of  science. 


June  ^fh. 

The  President,  Db.  HayB;  in  the  Chair. 

Twenty-eight  members  present. 

The  death  of  Miss  Margaretta  H.  Morris,  member  of  the  Academy, 
was  announced. 


June  llth. 

The  President,  Db.  Hats,  in  the  Chair. 

Thirty-six  members  present. 

[June, 
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Tbe  fulloviDg  wu  presented  for  pablicfttion  : 
"  On  tbe  Pamiliei  of  tbe  R&Difoim  ^nan." 


f  E.  D.  Cope. 


June  18th. 
Mb.  Cassin,  Vice- Preei dent,  io  tbe  Chair. 
EleTOn  members  present. 
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remarkable  for  its  leaves  more  closely  reacmbling  in  general  appearance  those 
of  some  ferns  than  anj  eiogeo.  He  stated  that,  as  far  as  he  iras  aware  of, 
dncts  had  not  hitherto  been  found  in  any  coniferous  wood,  and  even  in  the 
Salisburia  their  position  and  arrangement  were  eminently  peculiar, — different 
from  those  of  Ihe  Angiosperms.  The  only  layer  of  the  wood  in  which  they 
were  produced  was  that  formed  during  the  first  season  of  growth,  alt  tbe  other 
rings  being  composed  aimpty  of  proscnchymatous  cells,  oftlie  ordinary  conife- 
rous type.  The  medullary  rays  in  the  Salisburia  arc  not  contiouous  and  well 
pronoanced,  but  the  points  of  the  wood  n-edges  formed  during  the  first  season 
are  usuallj  separated  by  well  pronounced  prolongations  of  the  pith.  It  is  in 
Ihe  extreme  points  of  these  wedges  that  the  spiral  ducts  are  situated,  from 
three  to  six  or  CTen  more  deep.  They  are  of  small  size,  Ihe  largest  scarcely  ei' 
feeding  the  wood  cells  in  diameter,  the  smallest  scarcely  one-tbird  as  targe, — 
and  conluin  some  one,  some  two  spiral  fibres.  The  veios  of  (he  leaves  are  also 
composed  largely  of  spiral  ducts,  hut  in  these  there  is  a  strong  tendency  in  the 
component  cells  of  the  vessel  not  fully  to  unite  and  be  merged  into  one 
another ;  in  many  instances  their  end  walls  are  not  absorbed,  ao  Ibat  each  cell 
is  distinct  and  perfect. 

June  25(A. 
The  President,  Db.  Hays,  in  tbe  Chair. 
Thirtr  memben  present. 

Tbe  Committee  toirbichvaa  referred  the  commaaicatioa  entitled^ 
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*<  On  the  Families  of  the  Baniform  Anura,"  by  E.  D.  Cope,  reported 
in  favor  of  its  pablication  in  the  Journal. 
The  following  letter  was  read  from  Mr.  Geo.  W.  TryoD;  Jr. : 

Dr.  Jos.  Lkidy  : 

Dear  Sir, — A  few  weeks  since  I  proposed  to  deposit  my  collection  of  Shells, 
&c.,  in  the  Museum  of  the  Academj-,  subject  to  certain  conditions.  These 
conditions  were,  as  I  learn  from  the  minute  book,  "  unanimously  agreed  to,*' 
but  they  do  not  appear  at  length  on  the  minute  book,  nor  upon  the  record  of 
Donations  to  the  Museum,  and  my  letter  containing  them  appears  to  hare 
been  mislaid  or  lost. 

I  now  repeat  the  conditions  upon  which  I  make  the  deposit  of  my  shells,  in 
order  that  they  may  be  again  acted  on  by  the  Academy  and,  if  accepted,  en- 
tered at  length  upon  the  minutes  of  the  meeting. 

1st.  That  all  the  specief  and  varieties  not  now  in  tho  Academy's  collection, 
as  well  as  specimens  from  localities  different  from  those  now  contained  in  it, 
shall  be  iutcrcallated  with  the  Academy's  collection,  but  distingnished  by 
their  labels. 

2d.  That  names  of  species  representing  authors'  types  shall  never  be  changed. 

3d.  That  the  Academy  will,  immediately  upon  occupying  its  new  Hall,  pro- 
vide a  sufficient  number  of  horizontal  or  table  cases  to  display  advantageously 
the  entire  collection  ;  the  cases  to  be  constructed  so  as  to  prevent  the  ingress 
of  dust. 

4th.  I  reserve  the  right  to  sell  the  duplicates  as  well  as  the  cases  in  which 
my  collection  is  now  contained,  for  the  purpose  of  augmenting,  with  the  pro- 
ceeds of  such  sale,  the  Conservators'  Fund  of  the  Couchological  Section  of  the 
Academy. 

5th.  That  the  Conservators  elected  by  the  Couchological  Section  of  the 
Academy,  as  well  as  the  scientific  Standing  Committees  of  the  said  Section, 
shall  have  access  to  and  control  df  tlie  entire  couchological  collections  of  the 
Academy,  subject  to  the  supervision  of  its  Curators. 

Cth.  That  none  of  the  specimens  deposited  by  me  shall  be  loaned  or  removed 
from  the  custody  of  the  Academy.  m 

The  deposit  will  never  bo  withdrawn  provided  that  the  Academy  shall  faith- 
fully observe  the  above  conditions  in  every  particular. 

Yours,  truly,  Geo.  W.  Tbvon,  Jb. 

The  following  gentlemen  were  elected  members : 

S.  Morris  Wain  and  B.  Hammit. 

The  following  were  elected  correspondents : 

C.  William  Zaremba,  St.  Joseph's,  Mich. ;  H.  E.  Dresser,  London ; 
M.  H.  Crosse,  Paris ;  Dr.  Paul  Fischer,  Paris ;  M.  J.  R.  Bourguignat, 
Paiis;  R.  P.  Montronzier,  New  Caledonia;  Ceo.  French  Angas,  Port 
Jackson  ;  Henry  Adams,  London ;  Arthur  Adams,  London  ;  Dr.  J.  C. 
Chenu,  Paris ;  Hon.  £dw.  Cbitty,  Kingston,  Jamaica ;  J.  B.  Oassies, 
Bordeaux ;  Sylvanus  Hanley,  London  ;  J.  Cwyn  Jeffreys,  London ;  Dr. 
H.  C.  Kuster,  Cassel ;  Arthur  Morelet,  Dijon ;  Dr.  Lonis  Pfeiffer, 
Cassel ;  Prof.  0.  A.  L.  Morch,  Copenhagen ;  Prof.  F.  H.  Troflohelt 
Bonn ;  C.  S.  Yon  Mohrenstern,  Vienna  ;  Fred.  Cailliaud,  Nantes  ;  A. 
P.  Server,  Lyons ;  Petit  de  la  Saussaye,  Paris ;  Wesley  Newoomb, 
M.  D.,  Oakland,  Cal. ;  Dr.  J.  C  Cooper,  San  Francisco,  Cal. ;  R.  E.  0. 
Stearns,  San  Francisco,  Cal.  :  Prof  F.  Poey,  Havanna ;  Dr.  J.  Grund- 
lacb,  Havanna;  Dr.  R.  A.  Philippi,  Santiago,  Chili;  H.  Benson,  Chel- 
tenham, Eng. ;  Henri  Drouet^  Troyes;  Dr.  Auguste  Baodon,  Baavais, 
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France ;  M.  C.  Reolnz,  Paris ;  Dr.  Leon  Vaillant,  Paris;  Baron  de  Cas- 
tello  de  Paiva,  Lisbon ;  Dr.  G.  Von  dem  Busch,  Bremen  ;  J.  C.  Cox, 
Sydney,  N.  S.  Wales;  Jules  Mabille,  Dinon,  France;  Luigi  Benoit, 
Messina;  J.  Gonzales  Hidalgo,  Madrid ;  Abbe  Joseph  Stabile,  Milan  ; 
M.  Souverbie,  Bbrdeauz. 

Dr.  Leidy  remarked  that  the  fine  specimen  of  the  cranial  portion  of  a  fossil 
ox  skull,  from  St.  Francisco,  California,  presented  this  evening  by  William  M. 
Gabb,  of  the  California  Geological  Survey,  approached  sufficiently  near  in  size 
and  form  to  the  corresponding  fragment  of  a  skull  from  Big-bone-lick,  Ken., 
referred  t^  Bison  antiquus^  that  it  might  be  regarded  as  of  the  same  species. 
Both  probably  belong  to  the  female  of  Bison  latifron*^  as  originally  suggested 
in  relation  to  the  Big-bone-lick  fragment.  Prof.  Rutimeyer,  who  has  ably 
investigated  the  geological  history  of  the  bovine  family,  reverses  the  reference 
of  the  fos:<ils  to  the  sexes,  and  regards  the  American  forms  as  of  the  same  spe- 
cies as  the  European  Bison  priscus. 

The  measurements  of  the  cranial  specimen  presented  this  evening  are  as 
follows : 

Distance  between  tips  of  horn  cores 3  feet. 

Length  of  horn  cores,  following  the  lower  curve 14J  in. 

Circumference  at  root  of  horn  cores ISin. 

Distance  between  roots  of  horn  cores 14  in. 

Length  from  inion  to  naso-frontal  suture 13f  in. 

Depth  of  inion 8  in. 

Breadth  of  inion 13  in. 

Prof.  E.  D.  Cope  called  attention  to  a  collection  of  reptiles  from  Owen's  Valley, 
California,  made  and  presented  by  Dr.  Geo.  H.  Horn.  He  observed  that  they 
confirmed  the  conclusions  derived  from  the  study  of  the  insects,  that  its  fauna 
was  that  of  the  Colorado  Region,  or  the  Sonoran  district.  Characteristic  species 
were  Spea  bombifrons  Cope,  Coleonyx  v a r  i  e g a  t u s  Baird,  Rhinochilus 
lecontei  Bd.  Gird.,  Caudisona  cerastes  Hallowell,  and  a  new  Chi- 
lomcniscus  Cope,  which  was  called  C.  ephippicus,  with  the  following 
characters : 

Scales  broad,  in  thirteen  rows ;  tail  about  one-seventh  total  length.  Rostral 
plate  large,  entirely  separating  internasals,  not  encroaching  on  prefrontals ; 
nasal  plate  separating  prefrontals  and  labials,  in  contact  with  preocular.  Post- 
oculars  two,  upper  only  in  contact  with  occipital.  Superciliaries  very  narrow, 
occipitals  broad  as  long.     Temporals  1,  large ;  labials  above,  seven,  third  and 

fourth  in  orbit,  these  with  second,  narrow  erect;  first  longitudinal ;  fifth  and 
sixth  smaller  than  the  others,  seventh  suddenly  larger.  Inferior  labials  eight, 
first  pair  in  contact  before  pregeneials  ;  postgcneials  very  small. 

Total  length  five  and  one-half  inches.  Gastrosteges  113,  separated  from 
geneials  by  four  rows  gulars ;  anal  1 — 1 ;  urosteges  28 — 28.  Above  reddish 
or  yellowish,  with  twenty-one  black  cross-bars  to  vent,  which  are  broader  than 
interspaces,  and  do  not  quite  reach  gastrosteges  ;  five  nearly  complete  rings  on 
tail.  BcTly  white.  From  occipitals  to  anterior  part  frontal  with  the  labials 
opposite  this  part  (except  their  lower  edges)  black. 

This  species  is  somewhat  similar  to  the  C.  c  i  n  c  t  u  s  Cope,  from  Sonora,  but 
differs  in  many  details,  and  in  not  being  annulate. 

He  also  stated  that  Scaphiopus  holbrookii  had  appeared  abundantly  in 
a  pond  over  a  mile  west  of  the  falls  of  the  Schuylkill.  They  were  the  first  he 
bad  noticed  in  this  neighborhood,  though  John  Cassin  had  seen  them  previously 
in  Delaware  county. 

The  speaker  also  made  some  remarks  respecting  the  origin  of  species,  stating 
that  the  genera  of  tree  frogs  Ilyla,  Scytopis,  Osteocephalus  and  Trachycepha- 
lus  form  a  natural  series,  measured  by  the  relative  degree  of  ossification  of  the 
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cTanium.  He  stated  that  individuali  of  Trachjcephalus  first  belonf^  to  the 
jrcDus  Hyla,  subsequently  to  Scytopis,  later  to  Osteocephalus,  and  finally  to 
Trncliycophalns,  and  that  no  additional  characters  existed  at  any  of  these 
stages,  to  render  such  references  inexact.  lie  said  that  the  characters  of  the 
inferior  genera  might  be  regarded  in  one  sense  as  larval,  and  that  as  the  genus 
Siredon  had  ]>asscd  into  Amblystoma  by  loss  of  larral  characters,  there  was  no 
reason  why  the  preceding  genera  might  not,  under  suitable  circumstances,  do 
the  same,  respectively.  He  said  also  that  the  specific  characters  were  recog- 
nizable while  the  Trachyccphalus  exhibited  the  generic  type  of  Hyla  and  others, 
suggesting  that  the  specific  characters  might  bo  more  permanent  than  the 
generic.  A  similar  case  recorded  by  Agassiz  was  mentioned, — that  of  Chelo- 
pus  guttatus,  where  the  yellow  spots  appear  before  it  has  lungs  or  its  family 
characters. 


Jultf  2d. 

The  President,  Da.  Hats,  in  the  Chair. 
Twentj-foor  members  present. 

July  ^th. 
The  President^  Dr.  Hays,  in  the  Chair. 
Eighteen  members  present. 

Dr.  Genth  made  some  observations  on  certain  doubtful  minerals  which  he 
had  lately  examined.  Barnhardtite^  the  peculiar  copper  ore  which  stands  be- 
tween Chalcopyrite  and  Variegated  Copper  Ore,  occurs  amongst  the  ores  of 
Bill  Williams  Fork,  Arizona. 

From  the  same  locality  he  observed  Brochantite^  both  in  foliated  masses  and 
small  but  brilliant  crystals.  A  former  pupil  of  his,  Mr.  N.  S.  Higgins,  received 
in  Arizona  an  Arsenide  of  Copper,  the  nature  of  which  he  did  not  fully  ascer- 
tain, which  proved  to  be  the  interesting  species  Whitneyitef  of  which  we  have 
now  four  localities :  two  on  Lake  Superior,  one  in  Chili,  and  the  last  at  Ia 
Lagoonrt,  a  rancho  near  the  town  of  Saric,  Sonora. 

Tiie  TeUuridea  from  Melones  appear  to  be  three  distinct  species.  One  seems 
to  be  princijially  Teiluride  of  Silver^  with  some  Tellttride  of  Gold — probably 
auriferous  Hessite.  The  second  is  a  combination  of  Teiluride  of  Silptr  and 
Lead;  the  third,  and  most  interesting  of  all,  is  Teiluride  of  Nickel,  which  he 
calls  Afelonite.  This  is  the  first  time  that  a  combination  of  Tellurium  and 
Nickel  has  been  observed.  It  has  a  reddish-white  color,  almost  exactly  like 
that  of  Bismuth,  and  a  granular  and  foliated  structure.  The  three  Tellurides 
are  assochited  with  native  (.lold,  Quartz,  Pyrites,  Chalcopyrite,  Calcite,  etc., 
and  it  is  almost  impossible  to  obtain  ])ure  material  for  analysis. 

From  several  of  the  mines  in  Humboldt  County,  Nevada,  he  has  noticed  a 
mineral  with  the  aspect  of  Aikinite  or  Needle  Ore,  with  the  examination  of 
which  he  is  at  present  engaged. 


July  IQth, 
Mr.  Vaux,  Vice-President,  in  the  Chair. 
Sixteen  members  present. 

Jufy  28c7. 
Dr.  Bridges  in  the  Chair. 
Eighteen  members  present 
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July  30;A. 
Mr.  Vaux,  Vice-President,  in  the  Chair. 

Sixteen  members  present. 

The  following  was  presented  for  publication  : 

'*  Notes  on  certain  Birds  from  New  Grenada,  with  Descriptions  of 
New  Species."    Bj  Geo.  N.  Lawrence. 

The  following  gentlemen  were  elected  members  : 

Henry  0.  Gibson,  Chas.  Gibson,  Andrew  M.  Moore,  John  Gibson 
and  T.  Brantly  Langdon. 

On  favorable  report  of  the  Committee,  the  following  paper  was  or- 
dered to  be  published : 

The  NeoeMity  and  Yelooity  of  Nebular  Rotation. 

BT  J.   ENNIS. 

If  matter  were  nniversally  diffused  through  all  space,  the  supposition  would 
not  be  in  accordance  with  -experience,  that  this  diffusion  would  be  perfectly 
aniform  and  even.  Such  is  not  the  result  of  natural  processes  in  the  actual 
world.  The  waters  of  the  ocean  are  not  perfectly  uniform  ;  their  densities  be- 
ing varied  by  temperature  and  saline  ingredients.  The  air  is  not  uniform,  nor 
the  vapor  of  water  in  thp  air.  Therefore,  if  matter  were  universally  diffused, 
and  contraction  were  to  ensue,  then  the  rarer  portions  would  gather  around  the 
denser,  and  the  expanded  vapor  would  break  up  into  separate  huge  irregular 
masses,  like  the  clouds  when  the  vapor  of  the  atmosphere  is  contracting. 

On  the  surfaces  of  these  separate  nebulous  masses  we  can  conceive  of  four 
sources  of  motion ;  the  first  only  hypothetical,  and  the  other  three  absolutely 
necessary. 

First  source  of  motion.  In  this  general  diffusion  of  matter,  the  supposition 
would  be  unnatural  that  all  was  perfectly  motionless  and  still.  A  state  of 
absolute  repose  might,  for  aught  we  know,  be  possible,  but  it  would  be  a 
strange  and  unheard  of  assumption.  How  unlikely  that  the  causes  which 
spread  matter  abroad  so  widely  should  stop  entirely,  and  leave  no  motion  ! 
Therefore  every  nebula  in  its  beginning  was  probably  endowed  with  some 
movements. 

Second  source  of  motion.  When  separate  nebulous  masses  were  formed  by 
the  ordinary  principles  of  contraction  and  condensation,  we  cannot  suppose 
they  would  be  stationed  at  eqnal  and  symmetrical  distances  from  one  another, 
any  more  than  we  see  among  the  white  clouds  which  float  together  across  the 
clear  blue  sky.  Neither  would  they  be  of  equal  size,  for  the  heavenly  bodies, 
like  the  clouds,  are  very  unequal  in  size.  Therefore,  by  the  force  of  gravity, 
the  smaller  would  fall  into  the  larger ;  and  often  two  or  three  near  together, 
though  of  similar  size,  would  fall  into  one  another.  But  any  one  could  never 
fall  directly  toward  the  centre  of  gravity  of  another  ;  because  every  approach- 
ing pair  would  be  more  or  less  under  the  influence  of  other  neighboring  nebu- 
lae. Therefore,  in  striking  each  other  obliquely,  and  not  in  the  direction  of 
their  centres  of  gravity,  a  rotation  must  result.  These  collisions  must  have 
been  a  thousand  times  more  numerous  than  the  fall  of  meteors  now,  and  so 
they  would  continue  until  space  became  cleared  of  all  small  and  neighboring 
masses,  and  nothing  remained  but  large  and  vastly  distant  nebulae,  each  one 
of  which  is  now.  represented  by  a  great  stellar  system,  containing  countless 
numbers  of  fixed  stars. 

Third  source  of  motion.  By  the  assumption  of  the  nebular  theory,  as  under- 
stood by  myself,  the  contraction  of  a  nebula  was  always  much  more  slow  than 
would  be  due  to  gravity.    Therefore  gravity  would  make  the  nebula  round, 

1867.] 


88  PROCEEDINGS   Off   THE   AOADEBfT  OF 

and  the  irrcR^lar  projections,  perhaps  long  arms,  would  slide  down  laterally  in 
the  neighboring  depressions.  By  this  process  many  horizontal  currents  would 
be  produced  on  the  surface. 

Fourth  source  of  motion.  These  irregular  projections,  perhaps  great  ex- 
tended arms  but  little  attached  to  the  nebulro,  would  be  under  the  influence 
of  neighboring  nel)uhe  similar  to  tidal  influence  and  stellar  perturbation, 
especially  while  the  nebulae  were  still  near  to  one  another,  though  contracting 
steadily  to  greater  distances.  Therefore  the  fall  of  these  irregular  prominen- 
ces into  the  larger  mass  would  bo  somewhat  like  the  falling  together  of  two 
independent  uebuhe.  They  would  not  fall  towards  the  centre  of  gravity  of 
the  principal  mass,  but  more  or  less  obliquely,  and  hence  they  would  lead  to 
rotatory  motion. 

From  these  four  sources  of  motion  many  currents  would  flow  on  the  ntrface, 
at  least,  of  every  nebuhi.  In  those  cases  wlicre  two  large  nebulae  fell  into  each 
other,  the  currents  would  pervade  the  entire  mass.  But  even  when  the  cur- 
rents were  superficial  only,  they  could  not  stop ;  because,  on  account  of  the 
continued  contraction  of  the  nebula,  they  would  flow  in  the  direction  of  an  in- 
clined plane.  With  their  horizontal  motion  they  would  haye  an  inclined  mo- 
tion towards  the  centre,  and  gravity  would  hasten  them  downward.  These  cur- 
rents would  act  and  react  on  one  another,  and  by  well  known  mechanical  princi- 
ples they  would  all  result  in  a  single  current,  as  we  see  by  experiment  in  a  basin 
or  funnel  of  water.  This  one  current  would  be  around  the  centre  of  grayity, 
and,  for  the  same  reason,  it  could  not  cease  to  flow.  In  consequence  of  the 
continued  contraction  of  the  nebula,  every  particle  of  the  surface  current  is 
moving  in  the  direction  of  an  inclined  plane,  and  gravity  must  give  them  the 
velocity  due  to  inclined  plane  motion.  If  they  be  retarded  by  friction  on  the 
unrotiitiug  or  slowly  rotating  interior,  then  this  interior  will  be  moved  in  the 
same  direction,  and  gravity  will  carry  it  onward  until  the  entire  nebula  ro- 
tates. As  the  nebula  contracts  from  the  extent  of  its  original  round  form  down 
to  near  its  centre,  evert/  particle  mutt  acquire  a  velocity  equal  to  that  of  a  fall  from 
its  original  to  its  last  extent,  excepting  only  the  retardation  due  to  friction.  ThiB 
is  one  of  the  most  essential  ideas  in  the  nebular  theory  originated  by  myself, 
and  demands  a  complete  illustration. 

Every  body  approaching  toward  the  centre  of  the  sun,  whether  directly  or 
obliquely,  must  be  hastened  by  the  force  of  gravity.  The  celebrated  Halley's 
comet,  for  instance,  which  requires  about  seventy-six  years  to  go  around  its 
orbit,  is  beyond  the  distance  of  Neptune  when  it  reaches  its  aphelion ;  then 
the  moment  it  passes  its  aphelion,  and  begins  its  return  toward  the  sun,  it  be- 
gins to  be  hastened  on  its  course  by  gravity.  So  it  continues  to  be  hastened 
iiy  that  force  every  hour  faster  and  fkster,  during  thirty-eight  years.  Being 
free  to  move,  and  unobstructed,  it  runs  in  a  conic  section,  and  when  it  arrives 
at  perihelion  its  velocity  has  become  so  great  as  to  have  a  centrifugal  stronger 
than  its  centripetal  force.  Therefore  it  shoots  away  from  the  sun  ag^in,  bnt 
every  hour  in  its  departure  its  velocity  is  delayed  by  gravity.  Thus  thepropo* 
sition  is  certain  that  when  a  body  <ieparts  from  the  sun  its  velocity  is  retarded, 
and  when  it  approaches  the  sun  its  velocity  is  accelerated,  by  gravity.  Every 
particle  in  a  current  on  the  surface  of  a  contracting  nebnla  is  moving  oblique- 
ly, lik,e  a  comet,  towards  the  centre  of  the  nebulous  sun,  and  thcreforo  they 
must  all  be  hurried  along  by  gravity. 

llalley's  comet,  while  descending  from  aphelion  to  perihelion,  may  be  re- 
garded as  moving  down  a  sftiral  inclined  plane.  Its  ultimate  velocity  will  be 
the  same  as  if  it  had  fallen  to  the  sun  through  the  height  of  the  plane,  plus  its 
initial  velocity  at  aphelion.  That  is,  its  ultimate  velocity  will  be  the  same  as 
if  it  had  fallen  from  aphelion  in  a  direct  radial  line  until  a  distance  from  the 
sun  equal  to  its  pcriphclion.  plus  its  initial  velocity  at  aphelion.  In  the  same 
manner  a  particle,  while  <lescendiug  in  its  spiral  current  towards  the  centre  of 
the  nebulous  sun,  must  at  any  point  in  its  course  have  the  same  velocity,  fric- 
tion exceptodj  as  if  it  had  fallen  in  a  direct  radial  line  to  that  point,  plus  the 
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initial  Telocity  which  it  acquired  in  the  rounding  process.  I  have  found  by 
calculation  that  this  velocity  may  be  so  g^reat  as  to  give  all  the  zone  on  the 
nebular  equator  a  centrifugal  force  equal  to  the  centripetal  force.  Therefore 
a  period  may  arrive  in  the  contraction  of  a  nebula,  when  the  ijqualorial  zone 
can  no  longer  approach  towards  the  centre,  but  must  be  abandoned  as  a  ring 
circulating  around  the  nebula,  until  by  perturbation  it  is  broken,  and  subsides 
by  gravity  into  a  rotating  nebulous  planet.  Friction,  however,  in  the  cases  of 
some  nebulse,  may  be  so  powerful  as  to  retard  the  velocity,  and  prevent  the 
separation  of  matter  in  the  form  of  a  ring. 

There  are  some  points  of  diiference  between  a  comet  and  a  particle  on  a  ro- 
tating equatorial  zone.  A  comet,  in  departing  from  the  sun,  is  deprived  by 
gravity  of  all  that  velocity  which,  in  approaching  the  sun,  was  imparted  by 
gravity.  A  nebulous  particle  does  not  fly  off  from  the  centre  like  a  comet 
when  departing  from  peiiphelion,  because  it  does  not  run  in  a  conic  section ; 
and  it  cannot  pursue  a  conic  section  on  account  of  friction,  which  retards  its 
motion,  and  also  on  account  of  atomic  repulsion  in  the  nebulous  mass, 
which  forces  it  outside  of  the  elliptic  curve  on  the  way  towards  periphelion. 
The  spiral  course  of  the  nebulous  particle,  from  the  slowness  of  nebular  con- 
traction, is  nearly  circular,  and  hence,  when  the  centrifugal  equals  the  centri- 
petal force,  the  particle  takes  nearly  a  circular  orbit.  Hence,  as  it  always  ap- 
proaches the  centre  of  the  nebulous  mass,  it  always  receives  velocity  from 
gravity.  And  when  it  ceases  to  approach,  it  never  flies  far  ofi^,  and  therefore 
never  loses  velocity  from  gravity,  as  does  the  comet. 

Gravity  could  cause  no  rotation,  unless  a  particle  on  the  surface  had  first  a 
horizontal  motion  given  in  the  process  of  rounding  the  nebula,  and  unless  the 
nebula  contracted.  By  this  horizontal  motion  and  by  contraction,  the  particle 
approaches  the  centre  of  the  nebulous  sun  obliquely,  and  gravity  hastens  it 
down  the  inclined  path.  The  particle  cannot  stop,  because  there  is  nothing 
to  make  it  stop.  Repulsion  cannot  stop  it,  because  repulsion,  like  centrifugal 
force,  is  every  mttant  yielding  before  itj  and  allowing  it  to  retain  all  its  actual 
motion,  and  to  acquire  more  motion  by  a  fall  every  instant  towards  the  centre. 
If  it  be  delayed  in  its  velocity  by  friction  on  other  particles,  then  just  so  much 
momentum  must  be  imparted  to  them,*and  they  too  will  move  in  the  direction 
of  an  inclined  plane  towards  the  centre,  and  these  again  will  move  other  parti- 
cles, and  so  on  until  the  entire  mass  moves  and  rotates.  If  the  particle  had 
no  horizontal  motion,  then  repulsion  and  gravity  would  act  upon  it  in  opposite 
directions,  and  it  would  partake  only  of  the  general  contraction  in  radial  lines 
towards  the  centre.  There  could  be  no  rotation.  But  by  its  horizontal  mo- 
tion, and  by  the  slow  contraction  of  the  mass, — slower  than  is  due  to  gravity, 
— the  particle  finds  the  path  before  it  every  instant  settling  down.  Hence 
every  inttant  it  goet  down  as  it  goes  forteard^  and  its  motion  is  in  the  direction  of 
an  inclined  plane,  and  subject  to  the  inclined  plane  law  of  increased  velocity ; 
that  is,  a  velocity  equal  to  that  of  a  fall  through  the  height  of  the  plane. 

Imagine  a  circle,  the  equatorial  section  of  a  nebulous  globe,  with  a  million 
of  radii.  Then  the  particle  with  a  horizontal  motion  finds  at  each  succeeding 
radius  that  the  surface,  by  contraction,  has  gone  down  towards  the  centre.  It 
must,  through  gravity,  follow  that  surface  downward.  Every  instant,  there- 
fore, it  receives  a  new  impulse  down  its  course, — a  million  of  impulses  in  one 
revolution.  Then,  with  no  impulse  in  the  contrary  direction,  its  velocity  must 
increase. 

By  calculating  the  velocity  of  the  equatorial  zone  of  our  sun  down  an  in- 
clined plane  as  due  to  gravity,  I  ascertained  the  velocity  of  rotation  of  our  sun 
when  in  a  nebulous  condition,  and  found  that  it  precisely  equalled,  at  diff*erent 
stages  of  its  contraction,  the  present  velocities  of  the  planets  and  asteroids 
when  an  infinitessimally  small  allowance  is  made  for  an  inevitable  friction  on 
the  unrotating  or  slowly  rotating  interior.  These  small  allowances  due  to 
friction  are  given  in  my  recent  volume,  **  The  Origin  of  the  Stars."  In  that 
volume  also  the  rotations  of  the  several  nebulous  planets  are  shown  to  have 
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been  the  same  as  the  prcRent  reyolutions  of  their  satellites  ;  and  the  reason  Is 
pointed  ont  whj  the  smaller  planets  could  have  no  satellites.  By  these  and 
by  many  other  coincidences  the  discovery  was  first  made  that  gbayity  is  thx 

FORCE  WniCU  IMPARTED  ALL  THEIR  MOTIONS  TO  ALL  THE  STABS. 

It  id  proper  now  to  attend  to  three  objections  which,  on  acconnt  of  the  pre- 
sent state  of  astronomical  science,  naturally  rise  against  this  view  of  the  ne- 
cessity and  velocity  of  nebular  rotation. 

The  first  objection  is  that  this  view  "  contravenes  the  principle  of  conserva- 
tion of  areas."  The  fallacy  of  this  objection  may  be  seen  by  a  rery  simple 
arithmetical  calculation.  We  will  take  Mcrcur}',  whose  radius  vector  moves 
most  rapidly,  and  at  the  rate  of  110,000  per  hour.  Neptune  is  about  eighty 
times  farther  from  the  sun.  The  original  extent  of  our  nebulous  sun  was  half- 
way to  the  nearest  fixed  star ;  say  3,622  times  farther  than  Neptune,  and  con- 
sequently, in  round  numbers,  3G22  x  BO  =  290,000  times  farther  than  Mercu- 
ry. The  area  described  by  the  radius  vector  of  Mercury  in  one  hour  equals 
that  radius  multiplied  by  half  its  distance  per  hour,  say  1  X  110,000  -f  2. 
The  area  described  by  the  radius  vector  of  the  original  nebulous  sun  must 
have  equalled  that  radius  multiplied  by  half  its  distance  per  hour,  say  290,000 
X  »  ~-  2.  Both  these  areas  must  be  equal.  Now  what  must  be  tlie  value  of 
X  that,  when  multiplied  by  290,000,  gives  110,000  ?     Plainly  1 1,  or  J  nearly  ; 

that  is,  the  movement  of  the  radius  vector  of  the  original  nebulous  sun,  or,  in 
other  words,  its  primary  rotation,  was  about  one-third  of  a  mile  per  hour.  I 
will  soon  point  out  how  this  velocity  was  obtained. 

The  second  objection  is  drawn  from  a  misapplication  of  the  principle  that 
action  and  reaction  are  equal,  and  in  opposite  directions.  By  this  principle, 
when  an  object  falls  to  the  earth,  the  earth  falls  proportionally  to  the  object ; 
when  we  walk  forward  in  a  straight  line,  we  push  the  earth  backward  pro- 
portionally ;  when  a  car,  by  gravity,  runs  down  an  inclined  plane,  the  earth 
as  well  as  the  plane  moves  proportionally  in  the  opposite  direction  :  that  is, 
both  upward  and  backward.  Therefore  it  has  been  wrongly  inferred  that  when 
a  particle,  or  all  the  particles,  on  the  rotating  exterior  of  a  contracting  nebula 
move  by  gravity  in  the  direction  of  an  inclined  plane  toward  the  centre,  then 
the  interior  should  move  proportionally  just  the  contrary  way.  It  has  been 
wrongly  inferred  thnt  these  two  opposite  motions  should  counterbalance  each 
other,  that  in  fact  there  can  be  no  such  operation,  that  the  whole  idea  is  like 
^'  the  old  absurdity  of  a  perpetual  motion,  or  of  a  man  trying  to  lift  himself  up 
by  pulling  at  the  straps  of  his  boots." 

But  all  such  inferences  show  a  misunderstanding  of  the  case.  We  must 
learn  to  see  the  difference  between  moving  in  the  direction  of  an  inclined 
plane,  and  moving  on  an  actual  inclined  plane.  A  comet  or  a  planet  approach- 
ing perihelion  is  moving  in  the  direction  of  an  inclined  plane.  With  its  for- 
ward motion  in  its  orbit  it  has  an  inclined  motion  towards  the  sun,  and  its 
velocity  is  hastened  by  gravity  in  consequence  of  this  inclination.  Imagine  a 
hundred  comets  all  in  the  plane  of  the  sun's  equator,  and  equally  distributed 
around  the  sun,  and  all  approaching  their  perihelion.  While  all  would  be 
accelerated  by  gravity  toward  the  sun,  the  sun  would  not  be  moved  in  any 
way  towards  them,  because  it  would  be  equally  acted  on  all  around  by  the 
comets.  Neither  could  there  be  any  reaction  to  make  the  sun  rotate  in  the 
opposite  direction,  because  there  is  no  actual  inclined  plane  to  cause  a  back- 
ward motion.  The  comets  have  the  inclined  plane  motion  without  an  inclined 
plane.  In  the  same  manner  on  the  horizontal  equatorial  zone  of  a  rotating 
and  contracting  nebula,  all  the  particles  move  in  the  direction  of  an  inclined 
plane  spirally  coiled  many  times  around,  and  all  are  hastened  by  gravity 
according  to  the  law  of  velocity  on  such  a  plane,  but  not  one  of  them  moves 
down  an  actual  inclined  plane.  Tury  all  repose  on  a  level  or  horizontal^ 
surface!  therefore  they  do  not  move  the  interior  backward  while  they  move' 
forward.    If  they  were  on  an  actual  inclined  plane  they  would  create  a  coun- 
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ter  moTement.  But  such  is  not  the  case.  Each  one,  while  approaching  the 
centre,  draws  the  entire  mass  up  towards  itself,  as  when  a  fly  alights  on  the 
earth,  but  being  equally  distributed  all  around,  they  counteract  one  anothera' 
efforts  in  this  regard,  and  produce  no  result.  The  reason  why  there  is  a  back- 
ward reaction  on  a  real  inclined  plane  is  simply  because  of  the  inclination  of 
the  surface.  An  object  cannot  repose  quietly  on  such  a  surface.  The  forward 
motion  of  the  object  must  give  a  backward  push  to  the  surface.  But  when 
there  is  no  inclined  surface,  as  on  an  equatorial  zone,  there  can  be  nothing 
against  which  a  backward  push  can  be  made  by  mere  gravity. 

In  its  approach  toward  perihelion  a  comet  is  upheld  from  falling  in  a  straight 
line  toward  the  sun  by  centrifugal  force ;  that  is,  its  plane  is  sustnined  by 
centrifngal  force.  In  like  manner,  on  the  equatorial  zone  of  a  rotating  and 
contracting  nebula,  a  particle  is  upheld  from  falling  straight  toward  the  sun's 
centre,  partly  by  centrifugal  force  and  partly  by  atomic  repulsion  ;  that  is,  its 
plane  is  upheld  partly  by  centrifugal  force  and  partly  by  repulsion.  But  nei- 
ther of  these  hinders  the  force  of  gravity  from  imparting  every  instant  an  in- 
creased velocity  in  the  inclined  plane  direction.  Both  repulsion  and  centrifu- 
gal force  are  constantly  yielding  before  the  power  of  gravity,  and  allowing  the 
comet  or  the  particle  to  be  accelerated.  In  this  way  inclined  plane  direction 
and  increasing  velocity  are  produced  without  an  actual  inclined  plane,  and 
hence  one  of  the  reactions  of  an  inclined  plane  is  wanting  :  namely,  the  back- 
ward reaction.  The  other  reaction — the  upward — is  nullified  by  opposite 
particles  on  opposite  sides  of  the  nebula. 

Atomic  repulsion  has  two  effects  different  from  mere  centrifugal  force ;  it 
hinders  the  moving  particle  from  following  an  elliptic  orbit,  and  it  causes  re- 
tardation by  friction.  But  the  direction  of  its  action  is  always  in  a  radial  line, 
always  perpendicular  to  the  nebular  surface  on  which  the  particle  quietly  re- 
poses ;  and  it  yields  every  instant  like  centrifugal  force  before  the  power  of 
gravity,  which  continually  brings  the  particle  toward  the  centre.  In  the  be- 
ginning of  nebular  rotation,  and  when  that  rotation  is  very  slow,  a  particle  on 
the  exterior  presses  with  nearly  all  its  weight  on  the  interior.  It  is  then  up- 
held very  little  by  centrifugal  force,  and  chiefly  by  repulsion.  As  it  moves 
more  rapidly  it  acquires  greater  centrifugal  force,  and  presses  less  heavily  on 
the  interior.  It  becomes  hourly  less  and  less  upheld  by  repulsion,  and  more 
and  more  by  centrifugal  force.  At  length  it  is  held  up  entirely  by  centrifugal 
force,  and  presses  no  more  on  the  interior.  It  is  independent  of  repulsion  ;  it 
circulates  freely  around  the  centre,  without  approaching  it.  The  centripetal 
and  the  centrifugal  forces  are  equal. 

An  important  illustration  may  be  made  with  a  funnel  to  show  that  a  fluid 
may  move  down  the  direction  of  an  inclined  plane  without  producing  the  back- 
ward reaction  of  such  a  plane.  Suspend  the  funnel  by  a  single  small  silk  braid, 
having  no  twist.  Pour  in  the  water,  and  give  a  portion  a  horizontal  motion. 
Give  the  funnel  an  equal  impulse  in  the  opposite  direction.  The  water,  as  it 
runs  through  the  funnel,  will  rotate,  and  evidently  every  particle  of  the  water 
will  run  an  inclined  plane  direction,  but  the  plane  must  necessarily  take  the 
form  of  a  coil.  According  to  the  principle  of  the  backward  reaction  on  an 
actual  inclined  plane,  the  natural  expectation  would  be  to  see  the  funnel  ro- 
tate in  the  direction  contrary  to  that  of  the  water.  But  this  docs  not  occur. 
On  the  other  hand,  the  water,  by  friction,  carries  the  funnel  around  in  the 
same  direction  with  itself.  In  like  manner  the  exterior  of  a  nebula  must  carry 
along  the  unrotating  interior  with  its  own  motion.  The  reason  is  the  same  in 
both  cases.  There  is  no  backward  reaction,  because  in  both  cases  the  particles, 
as  they  move,  repose  on  a  nonizo.sTAL  surface.  They  do  not  move  down  an 
actual  inclined  surface,  and  hence  cannot  react  according  to  the  law  of  an  in- 
clined plane  surface.  They  have  the  law  of  velocity,  but  not  the  law  of  back- 
ward reaction.  This  absence  of  the  backward,  though  not  of  the  upward,  re- 
action, may  be  regarded  as  a  new  dynamical  principle.  It  has  not  before  been 
detected  in  the  funnel  problem,  nor  in  the  nebular  theory',  nor  in  aught  else 
that  I  am  aware. 
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The  third  and  last  objection  is  that  gravity  cannot  caase  nebular  rotation, 
and  that  it  cannot  therefore  be  the  force  which  imparted  their  present  motions 
to  the  stnrs.  We  liavc  alreudv  seen  that  if,  on  the  surface  of  the  nebula  which 
fomied  our  solar  system,  there  had  been  a  movement  of  rotation  only  about 
one-third  or  one-half  a  mile  per  hour,  then  jjravity,  acting  by  the  law  of  con- 
servation of  areas,  would  have  imparled  the  Telocity  of  110,000  miles  per  hour 
to  Mercurv.  But  how  could  this  nebula  have  received  a  rotation  of  half  a  mile 
per  hour?  This  question  is  easily  answered  by  following  the  logical  conse- 
quences of  the  nebular  thcor}',  aided  by  well  known  facts  in  astronomy.  The 
fixed  stars  have  velocities  at  least  equal  to  the  planets.  When  they  were  all  in 
a  nebulous  condition,  just  broken  up  from  the  vast  nebulous  disk  stretching  all 
around  within  the  Milky  Way*  ^^^^7  must  have  been  irregular  in  form,  quite 
near  to  one  another,  and  endowed  with  their  pretent  rapid  veloeiiiet.  Then,  by 
their  mutual  perturbations,  they  must  have  imparted  motions  to  one  anotliers' 
irregular  exteriors. 

The  ])ower  of  perturbation  between  the  fixed  stars  is  much  stronger  than  has 
been  suspected  by  astronomers.  In  '*  The  Origin  of  the  Stars"  I  have  shown 
that  the  sun's  gravity  on  Ali>ha  Ccntauri  is  now  so  powerful  that  that  star 
must  move  more  than  2,000  miles  per  day  at  right  angles  to  its  present  direc- 
tion from  ourselves,  to  gain  a  centrifugal  force  suflicicnt  to  avoid  falling  into 
the  sun.  Estimating  the  masses  of  the  stars  from  the  amounts  of  their  light 
and  their  distances,  then  the  power  of  gravity  from  Alpha  Centauri  alone  on 
our  sun  is  so  great  that  our  sun  must  move  more  than  5300  miles  per  day  to 
avoid  falling  into  that  star  ;  and  for  the  same  reason  our  sun  must  fly  with  a 
velocity  of  more  than  13,000  miles  per  day  to  avoid  falling  into  i^irius.  When 
these  stars  were  in  their  nebulous  conditions,  expanded  nearly  to  one  anotheri 
irregular  in  shape,  and  moving  past  one  another  with  their  present  astonishing 
velocities,  their  mutual  power  for  moving  currents  on  their  irregular  surfaces 
must  have  been  very  strong.  Moreover,  they  must  have  had  the  same  liability 
to  fall  into  one  another,  and  thus  to  produce  rotation  as  the  original  stellar 
nebuljp. 

Wc  can  also  readily  conceive  how,  in  the  very  first  formation  of  the  seToral 
solar  nebuhc,  and  flying  along  with  inconceivable  rapidity,  their  irregular 
[^ojections  may  not  have  had  precisely  the  same  motions  as  the  centre  of 
gravity.  From  all  these  causes  we  can  understand  how,  aft«r  the  rounding 
process,  a  motion  of  half  a  mile  per  hour  may  have  been  given  to  the  one  re- 
sultant current  on  their  surfaces. 

But  whence  the  proper  motions  of  the  fixed  stars  ?  or  rather,  whence  the 
pro|)er  motions  of  the  nebuhe  from  which  the  fixed  stars  were  formed?  The 
nebular  theory  gives  the  same  cause  for  the  forms  and  the  motions  of  the 
stellar  systems  as  of  our  solar  system.  That  theory  points  to  a  great  original 
nebula,  whose  rotations  by  the  force  of  gravity  formed  and  moved  the  ring  of 
the  Milkv  Wav,  and  its  interior  disk,  and  its  scattered  exterior  clustere. 
Gravity,  in  causing  this  rotation  and  the  proper  motions  of  the  fixed  stars, 
must  have  acted  bv  the  law  of  conservation  of  areas  :  and  now  we  must  in- 
quire  how  much  motion,  according  to  that  law,  was  necessary  on  the  surface 
of  our  original  stellar  nebula?  If  half  a  mile  per  hour  was  sufiRcient  for  our 
solar  system,  how  much  was  necessary  for  our  stellar  system  ?  On  the  suppo- 
sition that  the  stellar  motions  are  as  rapid  as  the  planetary,  and  that  the  force 
of  gravity  was  equally  strong  in  both,  then  the  original  surface  motions  of 
our  solar  and  stellar  nebula*  must  have  been  to  each  other  in  some  proportion 
inversely  as  the  lengths  of  their  radii.  But  as  the  length  of  the  stellar  radius 
was  almost  infinitely  longer  than  that  of  the  solar  radius,  so  the  original  mo- 
tion on  the  surface  of  the  stellar  nebula  must  have  been  almost  infinitely 
slower  than  on  the  surface  of  the  solar  nebula;  that  is,  almost  infinitely  slow- 
er than  half  a  mile  per  hour! 

But  whence  these  very  slow  motions  on  the  surfaces  of  the  original  stellar 
nebuhe  ?  These  I  have  already  given  in  the  four  sources  of  motion  in  the  be- 
ginning of  this  paper. 
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In  our  solar  nebula  the  areas  described  by  the  radius  vector  diminished 
Tery  slowly,  on  account  of  the  very  slight  friction,  which  also  retarded  the 
velocities  of  the  planets,  as  I  have  shown  in  Section  19th. 


August  6th, 
Mr.  Cassin,  Yice-PresideDt,  in  the  Chair. 
Nineteen  members  present. 

Dr.  H.  C.  Wood,  Jr.,  called  the  attention  of  the  Academy  for  a  few  minutes 
to  some  observations  on  the  life  history  of  some  of  our  siphonaceous  fresh 
water  algie. 

He  stated  that  the  accounts  of  the  method  of  the  production  of  the  zoospores 
of  the  ordinary  Aehyla  prolifera^  as  given  by  Hcnfrcy  and  Carpenter,  diflfered 
very  essentially.  The  former  states  that  the  zoospores  do  not  directly  appear 
in  the  filaments,  but  that  in  the  original  zoosporangium  are  formed  only  daugk- 
ter  eelU  by  the  aggregation  of  nitrogenous  protoplasm,  which  daughter  cells 
are  incapable  of  spontaneous  motion,  are  unprovided  with  cilia,  and  arc  emitted 
apparently  by  being,  as  it  were,  forced  out  by  cndosmotic  pressure  excited 
through  the  zoosporangium.  After  emission,  according  to  Henfrey,  they  re- 
main clustered  at  the  end  of  the  filament,  and  in  a  few  hours  each  daughter 
cell  gives  origin  to  a  single  zoospore,  which  is  formed  from  the  whole  of  its 
protoplasmic  contents.  According  to  Carpenter,  the  zoospores  are  formed  di- 
rectly in  the  zoosporangium,  are  then  furnished  with  cilia,  and  escape  by  means 
of  their  own  motile  power.  Dr.  Wood  stated  that  his  own  observations  on  the 
plant  entirely  corroborate  and  coincide  with  the  results  arrived  at  by  the  la- 
mented Henfrey,  and  that  he  had  frequently  seen  the  very  delicate  cellulose 
coats  of  the  daughter  cells  still  aggregated  around  the  distal  end  of  the  zoospo- 
rangium after  the  escape  of  the  zoospores  from  them.  Dr.  Wood  further  called 
the  attention  of  the  members  to  the  existence  of  several  algoid  forms  growing 
in  the  neighborhood  of  the  city,  which  were  closely  allied  to  AeJtlya prolifera^ 
but  in  some  respects  quite  distinct  from  it.  In  one  of  these,  which  appears  to 
be  at  least  generically  the  same  as  the  former  species,  the  Doctor  stated  he  had 
studied  the  formation  of  resting  spores,  which  takes  place  in  a  way  similar  to 
that  seen  in  other  of  the  Siphonacese,  such  as  the  Yaucheria.  At  the  distal 
end  of  a  filament  about  to  form  resting  spores  a  roundish  bulb-like  enlarge- 
ment takes  place,  which  soon  is  crowded  with  nitrogenous  protoplasm  derived 
from  the  main  filament,  from  which  it  is  in  a  little  while  shut  off  by  a  delicate 
membranous  partition.  About  this  time,  just  below  such  sporangium,  there 
appears  a  process  very  similar  to  that  seen  in  the  Yaucheria,  which  process  fi- 
nally comes  in  contact  with  the  sporangium,  between  which  and  itself  a  com- 
munication is  soon  established.  The  contents  of  the  sporange  now  contract 
themselves  into  a  globular  ball,  and  develop  into  the  resting  spore. 

If  these  views  and  observations  hereafter  should  be  confirmed,  they  would 
settle  the  doubt  expressed  by  many  authorities,  whether  the  Aehyla  be  not 
merely  a  submerged  fungus,  altered  by  this  very  submersion  so  as  to  resemble 
an  algoid  growth  ;  for  if  species  of  the  genus  are  found  whose  whole  life  his- 
tory is  similar  to  that  of  others  of  the  Siphonacese,  even  to  the  formation  of 
resting  spores  by  a  kind  of  conjugation,  it  seems  indisputable  that  the  organ- 
isms under  consideration  are  perfect  entities,  not  merely  degraded  forms  of 
higher  plants.  Further,  granting  the  facts  stated,  if  one  of  the  Siphonaccae  is 
a  fungoid  growth,  surely  all  the  others  must  be ;  and  it  does  not  seem  proba- 
ble that  the  Yaucheria,  with  its  green  endochrome,  is  a  fungoid  growth. 

Dr.  Leidy  mentioned  the  recent  appearance  of  the  seventeen  year 
locnst  in  Montgomery,  Wythe  and  other  counties  of  Virginia. 
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August  ISth, 

The  President,  Db.  Hays,  io  the  Chair. 

Nineteen  members  present. 
The  following  was  presented  for  publication : 
''Additional  Notes  on  male  forms  of  Vitis  vinifera."  Bj  T.  Meehtn. 
By  permission,  the  Committee  reported  in  favor  of  publishing  the 
following  paper,  which  was  so  ordered : 

Kotei  on  certain  BIBD8  from  Kew  Granada,  with  deieriptioni  of  How 

Spocioi. 

BY  GEO.   N.   LAWRENCE. 

Tjlcuyphonus  pROPixQrua. 

Tachyphonus  rvbri/rofis,  Lawr.,  Proc.  Acad.  Sci.  Phil.  1865,  p.  106. 

In  a  coiiTcrsation  with  Mr.  McLeannan  concerning  the  red  on  the  forehead 
of  the  mule  in  this  species,  he  said  the  sexes  were  alike  in  plumage,  and  sug- 
gested that  tlie  color  might  he  a  stain  caused  hy  its  feeding  on  some  kind  of 
fruit ;  on  examination  with  a  glass,  it  is  quite  apparent  that  the  color  is  due  to 
such  a  cause, — the  pulp,  probably  of  some  kind  of  fruit,  still  adhering  to  the 
feathers. 

The  first  name,  therefore,  being  inappropriate,  I  propose  in  place  of  it  that  of 
propinquus,  from  its  near  relationship  to  T,  xanthopygiw. 

2.  Ph^nicotiiraupis  tinacea. 

Male. — Crest  scarlet,  distinctly  bordered  on  each  side  with  a  line  of  blackish 
feathers ;  the  entire  upper  plumage  besides,  including  the  tail,  is  of  a  dark 
viuaceous  red ;  the  quills  have  their  inner  webs- blackish-brown,  the  outer  are 
the  color  of  the  back,  but  brighter,  as  are  also  the  outer  margins  of  the  rec- 
trices ;  the  under  plumage  is  likewise  dark  vinaceoos,  but  lighter  than  the 
back,  with  the  throat  clearer  in  color,  but  not  so  decidedly  as  in  all  the  other 
allied  species,  except  P.  rubica^  in  which  the  entire  under  plumage  is  quite 
dull ;  the  upper  mandible  is  black,  the  under  brown  \  tarsi  and  toes  reddish- 
brown. 

Length  about  6}  in. ;  wing  3f  ;  tail  3| ;  bill  9-16ths  ;  tarsi  {. 

Habitat. — Xcw  Granada,  line  of  the  Panama  Railroad. 

Remarks. — I  have  had  this  specimen  for  some  years,  and  considered  it  dif- 
ferent from  any  of  its  affines ;  in  its  upper  plumage  it  comes  nearest  to  P.  m- 
6ica,  but  the  color  is  deeper  and  clearer,  the  sides  of  the  head  are  not  dusky  as 
in  that  species,  in  the  coloring  below  they  are  not  at  all  alike,  rubica  being  of 
a  dull  brownish-red,  with  but  little  brightness  even  on  the  throat,  whereas  the 
other  is  of  quite  a  clear  color  throughout ;  rubra^  ntbicoidea  and  fuadeauda  have 
their  throats  much  lighter  and  brighter  in  color  ;  it  is  smaller  than  any  of  the 
others  except  rubra^  from  which  it  scarcely  differs  in  size ;  they  are  also  mnch 
alike  in  their  upper  plumage,  but  ru6ra  has  the  rump  and  tail  brighter,  and 
below  is  much  paler  in  color,  being  the  most  so  of  any  of  the  gproup.  Its  deep 
and  nearly  uniform  color  will  distinguish  it  from  all  the  others. 

In  an  article  by  Mr.  0.  Salvin  (Proc.  Zool.  Soc.  London,  1867),  "On  some 
Collections  of  Birds  from  Vcragua,"  he  refers  a  bird  to  P,  rubiea  with  .a  ques- 
tion, of  which  he  has  several  specimens ;  from  his  remarks  I  should  judg^  it  to 
be  the  same  as  the  above  described  species. 

3.  Leptoptila  cassinii. 

Leptoptila  verreauxi,  Cass.,  Proc.  Acad.  Sci.  Phil.  1860,  p.  195. 
Leptoptila  verreavxi^  Lawr.,  Annals  Lye.  N.  Y.  vol.  vii.  p.  333. 
Male. — Forward  part  of  the  crown  and  front  bluish-white,  paler  next  the 
bill ;  hind  part  of  crown  and  nape,  back,  wings  and  central  tail  feathers,  of  a 
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dark  greenish  oliTc-brown,  washed  on  the  upper  part  of  the  back  with  vina- 
ceous ;  the  lateral  tail  feathers  are  purplish-black,  the  outer  two  on  each  side 
marked  with  grayish-white  at  their  ends ;  quills  dark  brown,  tinged  with  pur- 
ple, the  inner  margins  for  two-thirds  their  length  from  the  base  pale  dull  cin- 
namon ;  lining  of  wings  and  axillars  deep  cinnamon  ;  a  band  on  the  hind  neck, 
of  bluish  ash,  connecting  with  the  same  color  on  the  breast ;  the  lower  part 
and  sides  of  the  neck  are  of  a  paler  bluish-ash ;  chin  and  throat  white ;  the 
sides  are  dark  olive-brown ;  upper  part  of  abdomen  of  a  pale  vinaccous,  the 
lower  part  nearly  white,  just  tinged  with  the  color  of  the  upper  part ;  feathers 
over  the  thighs  filamentous,  and  of  a  grayish-white  color,  as  are  also  those  of 
the  vent ;  under  tail  coverts  brown,  with  their  ends  while ;  bill  black ; 
**  irides  yellow ;"  tarsi  and  toes  fleshy  yellow. 

Length  (fresh)  10|  in. ;  wing  5J  ;  tail  3J ;  bill  f  ;  tarsi  1  3-16ths. 

The  female  does  not  differ  materially  from  the  male. 

Habitat. — New  Granada.     Line  of  the  Panama  Railroad. 

Eemarkt. — This  species  was  referred  to  L.  verreauxi  by  Mr.  Cassin,  in  his 
"  Catalogue  of  Birds  from  the  Isthmus  of  Darien,"  and  by  myself  in  "  Catalogue 
of  Birds  from  New  Granada,"  &c.  Since  then  I  received  from  Mr.  McLeannan 
a  specimen  of  another  species,  which  I  determined  to  be  the  true  L.  verreauxi^ 
Bp. ;  on  a  recent  visit  to  Boston  I  was  able  to  verify  it  as  being  so,  by  com- 
parison with  that  species  in  the  Lafresnaye  collection,  now  the  property  of  the 
Boston  Natural  History  Society,  the  liberal  gift  of  the  late  Dr.  Henry  Bryant. 

L.  r«rreatixt  is  above  of  a  lighter  and  more  decided  olive,  the  outer  three  tail 
feathers  on  each  side  end  more  largely  in  white,  the  under  plumage  is  much 
lighter  and  very  different  in  color,  the  neck  and  upper  part  of  the  breast  being 
of  a  light  vinaceous  rose  color,  gradually  merging  into  white  on  the  abdomen  ; 
the  under  tail  coverts  are  entirely  white. 

The  two  species  are  very  different  in  appearance,  that  of  catsinii  being  verj' 
dark,  whereas  the  colors  of  verreauxi  are  comparatively  light. 

I  have  conferred  the  name  of  my  friend  Mr.  John  Cassin  on  this  fine  species. 

In  the  Museum  of  the  Smithsonian  Institution  are  specimens  from  Costa  Rica, 
as  well  as  those  from  the  Atrato  in  Lt.  Michler's  collection. 

Mr.  John  Galbraith,  in  his  notes  sent  with  the  collection  made  for  me  on  the 
line  of  the  Panama  Railroad,  states  that  it  i^^  common,  but  shy." 


Auguit  20^A. 
The  PresidoDt,  Dr.  Hats,  in  tho  Chair. 
Niooteen  members  present. 

August  27th, 

Mr.  Vaux,  Vice  President,  in  the  Chair. 

Sixteen  members  present. 

The  following  gentlemen  were  elected  members  : 

Dr.  J.  K.  Tyson,  Dr.  W.  Pepper,  Dr.  Geo.  Pepper,  Dr.  Horace 
Binney  Hare  and  Elias  D.  Kennedy. 

The  following  were  elected  correspondents : 

Geo.  J.  Durham,  Austin,  Texas;  John  Henry  Gurney,  Norfolk,  Eog ; 
Osbert  Salvin,  London  ;  T.  C  Jerdon,  M.  D.,  Madras,  India ;  and  Prof. 
J.  Reinhardt,  Copenhagen. 

Prof.  Cope  communicated  by  letter  the  following  description  of  a 
new  genus  of  Cyprinoid  fishes  from  Virginia : 

Among  the  Cyprinidee  of  the  Kanawha  River,  at  Eggleston's  Springs,  one 
appeared  to  be  of  sufficient  interest  to  mention  to  the  Academy.    1  took  but 

1867.] 


96  PB0CBEDINQ8  01*  THE  AOABEMT  Of 

two  specimens,  supposing  them  to  be  the  young  of  some  species  of  Gatostomnfl 
or  sucker.  The  size  of  tiie  scales  shows  that  it  docs  not  pertain  to  anj  species 
known  in  this  region,  and  I  was,  therefore,  induced  to  examine  the  pharyn- 
geal teeth  and  alimentary  canal.  I  found,  to  my  surprise,  that  they  were  both 
of  the  carnivorous  ty})e,  showing  the  form  and  position  of  the  mouth  to  be  de- 
ceptive, though  they  are  frequently  coordinated  parts.  The  genus  and  species 
appearing  to  have  hitherto  escaped  observation. 

PiiESAConius  Cope.  Pharyngeal  teeth  4—4,  uncinate  raptatory,  sharp  edged  ; 
alimentary  canal  not  longer  than  head  and  body ;  dorsal  fin  above  the  vcntrals ; 
scales  normal,  lateral  line  complete ;  mouth  very  small,  inferior,  maxillary 
arch  projectile,  covered  by  a  thick  fleshy  lip,  which  is  enlarged  posteriorly 
and  behind  mandible  ;  no  barbels;  mandible  naked,  included.  Aspect  of  Ca- 
tostonius.     Name  from  inra^j  deceptive,  and  /?ioc,  life. 

Phenacobius  teretulus  Cope,  sp.  nov. 

Head  stout,  4$  times  in  total  lengtli,  exclusive  of  caudal  fin,  equal  depth  at 
dorsal  (In  ;  orbit  3*5  in  lengtli  of  former,  its  superior  rim  on  frontal  plane.  Pre- 
orbital  bone  elongate  parallelogrammic.  Muzzle  elongate,  decurved  obtuse, 
heavy.  Cnnthus  of  mouth  opposite  middle  of  o.  pra^orbitale ;  supra-opcrcular 
region  rounded;. isthmus  wide;  form  moderate,  caudal  peduncle  not  attenu- 
ated. Scales  with  coarse  concentric  lines  and  radii ;  6 — 43 — 5 ;  thoracic 
region  scaled.  Pectoral  fm  not  reaching  vcntrals,  nor  ventrals  the  anal. 
Dorsal  narrow,  elevated  ;  caudal  deeply  forked ;  radii  D.  1.  8 :  C.+18+  :  A.  7 : 
V.  1.  8  :  P.  17.  Total  length  of  specimen  3  in.  6-5  1.  Above  pale  olive  yel- 
low, the  scales  faintly  edged  with  black ;  below  silvery ;  end  of  muzzle  and 
band  on  each  side  to  orbit  blackish ;  a  leaden  band  on  each  side  on  middle 
line  from  behind  vcntrals  to  base  of  caudal,  which  is  occasionally  broken  into 
spots. 

The  affinities  of  this  fish  appear  to  be  to  Ceratichthys ;  its  habits  and  food 
arc  probably  similar ;  as  in  that  genus  the  natatory  bladder  is  largely  devel- 
oped. Its  habitat  appears  to  be  in  the  rapid  parts  of  the  river;  I  have  not 
seen  it  in  the  tributary  creeks,  though  I  have  examined  them  carefully.  Sev- 
eral specimens  procured. 

A  second  species  of  this  gems  exists  in  the  upper  waters  of  the  Holston 
River,  (Va.,)  which  is  more  elongate  than  the  P.  teretulus,  has  smaller 
scales,  and  a  more  vertical  range  of  vision.  The  thick  projectile  lips  are 
slightly  tuberculous;  the  orifice  of  the  mouth  very  small,  and  the  inner  edge 
of  the  narrow  mandible  a  cartilaginous  ridge.  Its  habit  is  to  lie  on  the  bottom 
in  the  main  channels  of  the  fiver,  as  the  form  of  its  mouth  would  indicate, 
while  the  digestive  system  indicates  carnivorous  diet  The  species  does  not 
occur  commonly  in  the  smaller  creeks.  It  may  be  characterized  as  follows, 
under  the  name : 

Phenacobius  u r  an  o  p  s. 

Isthmus  very  wide  ;  teeth  4 — 4.  Head  subcylindric ;  muzzle  broad,  pro- 
jecting; orbits  oval,  having  some  vertical  range,  3*5  times  in  length  head, 
equal  frontal  width.  Head  4-75  in  length  to  origin  caudal,  5*66  to  end  of 
same.     Depth  of  dorsal  in  same  respectively  6*25  and  7'25  times.    Lateral 

Unc  straight;  scales   6jT,  those  on  the  line  of  and  anterior  to  the  ventrals 

minute ;  lower  surface  from  ventrals  forward,  naked.  Pectorals  extending 
j  way  to  ventrals.  R.  15 ;  ventrals  to  vent,  R.  8 ;  anal  narrow,  short,  7. 
Caudal  deeply  emarginato,  its  peduncle  narrowed ;  R.  20 ;  dorsal  much  larger 
than  anal ;  I.  8 ;  anterior  margin  longer  than  depth  of  body :  equal  pectorals. 

in.  lin. 

Total  length 3  7-5 

Depth  at  occiput 4'6 

"       *'  dorsal „ 6' 

"       "  caudal  peduncle  (least) 2»76 
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Coloration  above  light  oUto,  with  a  metallic  dorsal  line  visible  only  in  life ; 
below  white.  A  lateral  silver  band  well  defined  above  only,  where  it  is  tinged 
with  leaden.  The  latter  becomes  darker  on  the  caudal  pedancle.  Muzzle 
and  streak  through  eye  and  operculum,  blackish.    Lips  yellowish. 

From  Holston  River,  near  Saltville  Va. 


September  dd. 

The  PresidoQt,  Da.  Hats,  in  the  Chair. 
Twenty  members  present. 

September  10th, 
The  President,  Dr.  Hats,  in  the  Chair. 

Twenty-five  members  present. 

The  following  was  presented  for  publication : 

'*  Description  of  a  new  species  of  Owl  of  the  Genus  Scops.''  By  D. 
O.  Elliot. 

Dr.  Leidy  exhibited  the  fossil  skull  of  a  Gopher  (Geomys  bursarius), 
from  the  loess  or  yellow  marl  deposits  along  the  Missouri.  The  speci- 
men was  sent  for  examination  by  Dr.  Hayden,  from  Plattemouth,  Ne- 
braska. The  skull  is  partly  embedded  in  a  hard  argillaceous  substance 
and  appears  completely  petrified.  According  to  Dr.  Hayden,  in  the 
same  formation,  teeth  of  Mastodon  and  Elephant  were  found. 

Dr.  Bridges  on  behalf  of  the  publication  commmittee,  announced 
that  Vol.  6,  Part  2  of  the  Journal  was  ready  for  distribution. 


September  17  th, 

Mr.  Cassin,  Vice-President,  in  the  Chair. 

Thirteen  members  present. 

The  following  was  presented  for  publication : 

*'  A  study  of  the  Rhamphastidse  or  Toucans.''     By  John  Cassin. 

Dr.  Leidy  submitted,  for  examination,  an  antique  hammer  of  native  copper, 
found  in  the  Bohemian  mine,  Michigan,  loaned  for  the  purpose  by  Mr.  W.  H. 
Bojer  through  Mr.  W.  L.  Mactier.  It  is  of  rude  construction,  apparently  not 
cast,  but  partially  cut  and  partially  beaten  into  shape,  which  is  that  of  an  ob- 
long square  with  irregularly  pitted  surfaces.  It  is  about  3f  in.  long,  1 }  broad, 
and  1^  wide,  and  weighs  1  lb.  14  oz.  It  has  an  irregular  square  hole  through 
the  centre  of  the  lesser  thickness,  about  large  enough  to  insert  the  end  of  the 
thumb.  The  sides  of  the  hole  are  very  irregular.  The  square  ends  of  the 
hammer  are  nearly  level,  though  slightly  rounded  from  use. 

Dr.  Leidy  also  exhibited  a  skull  of  the  Castoroidei  Ohioeruisj  which  had  been 
recently  sent  him  for  examination  by  Prof.  A.  H.  Worthcn,  State  Geologist,  of 
Springfield,  Illinois.  The  specimen  was  found  in  ploughing,  near  Charleston, 
Coles  county,  Illinois.  It  is  nearly  perfect,  with  the  exception  of  the  loss  of 
the  zygomata  and  incisor  teeth,  and  is  remarkably  well  preserved,  considering 
the  position  in  which  it  was  found.  The  worn  condition  of  the  teeth  appar- 
ently indicates  an  older  individual  than  the  skull  from  northern  New  York,  de- 
scribed by  Prof.  Wyman,  though  the  suture  between*  the  basi-occipital  and 
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basi-pphenoid  yet  remains  open,  while  it  appears  to  be  dosed  in  the  Kew  York 
skull.  The  specimen  is  about  the  same  size  as  the  latter,  its  length  being 
10}  inches.  In  addition  to  the  two  localities  indicated,  the  remains  of^this 
most  gigantic  of  all  rodents,  recent  and  extinct,  hare  been  found  in  New  York, 
Ohio,  South  Carolina,  Tennessee,  Mississippi  and  Louisiana. 

September  2^th. 
Mr.  Cassin,  Yioe-PresideDt,  id  the  Chair. 

Sixteen  members  present. 

Chas.  H.  Thomas,  M.  D.,  and  A.  G.  Hincle,  M.  D.,  were  elected 
members,  and  Rev.  Alphonso  Wood,  Brooklyn,  N.  Y.,  was  elected  a 
correspondent. 

On  favorable  report  of  the  respeotire  committeee,  the  following  were 
ordered  to  be  published : 

Additional  Kota  on  Dioieons  forms  of  YITI8  VUHJrifiBA,  L. 

BT   THOMAS   MEEHAN. 

On  page  42  of  the  Proceedings  of  the  Academy,  I  offered  a  few  obserrations 
tending  to  show  that  the  idea  of  De  Candolle  (since  adopted  bj  others),  that 
Dioicoufiisra  was  a  peculiar  attribute  of  the  American  species  of  VUtM  and 
Hermaphroditism  of  the  European  was  an  error,  and  one  which,  as  it  had  been 
adopted  as  a  fact  to  divide  the  genus,  ought  to  be  corrected  ;  and  further,  I 
suggested  that  the  seedless  grapes  of  Europe  (currants)  were  probably  pistil* 
late  forms.  This  has  produced  two  letters  from  Dr.  George  Engelman,  of  io 
much  interest  that,  with  his  knowledge,  I  make  the  following  extracts : 

"  It  is  a  well  known  fact  that  Vitit  vinifera,  when  running  wild,  at  it  occars 
in  dlfTerent  localities  on  the  banks  of  the  Rhine,  becomes  polygamous ;  and  I 
have  specimens  of  male  plants  in  my  herbarium.  The  berries  are  small,  acerb, 
and  dark  bluish-black. 

Tlic  Slime,  I  have  learnt  from  Prof.  Parlatore,  of  Florence,  grows  in  the 
swampy  region  near  Leghorn,  and  is  as  large  a  plant  there  as  our  largest  V, 
eordi/olia  (or  viparia), — a  hundred  feet  high,  and  (stem)  six  or  eight  inches  in 
diameter. — and  is  there  yet  called  ''  Labrusca  *'  by  the  natives, — the  ancient 
name  useil  also  by  Virgil  and  Pi iny,  showing  the  same  plant  to  be  wild  (native 
or  naturalized?)  at  their  time.  This  is  also  said  by  Prof.  Parlatore  to  be  dioi- 
eons, or  rather  polygamous. 

The  number  of  seeds  does  not  depend  on  the  fertility  of  the  plant,  but  on  the 
size  of  the  berry ;  thus  our  small  berries,  V.  eordi/olia  (viparia)^  bear  usnally 
one  or  two  seeds,  rarely  (if  ever)  more. 

The  question  with  me  is  whether  the  plant  is  ever  properly  dioieons?  I  hare 
never  tuund  female  plants.  Ail  that  I  could  examine  were  either  male  or 
hermaphrodite,  though  the  hermaphrodite  may  not  be  absolutely /»«f/er/, — ^thai 
is.  though  the  pollen  is  perfect,  it  may  require  the  pollen  of  another  (male  or 
hermaphrodite)  plant  to  fertilize  it. 

Has  any  one  seen  purely  female  plants  ? 

Your  hypothesis  of  the  seedless  currants  I  cannot  share.  If  not  impregnated, 
the  fruit  will  come  to  nothing }  but  there  are  seedless  varieties  of  different 
plants  you  know.'' 

In  another  letter,  in  reply  to  some  suggestions  of  mine,  Dr.  Engelman  adds  : 
"  1  was  too  hasty  in  saying  that  a  non-fertilized  fruit  would  not  ripen.  Those 
with  a  fleshy  calyx  (epig^'uous)  often  do,  without  producing  seeds ;  but  of 
grapes  1  would  doubt  it.  Ami,  moreover ^  1  do  not  know — and  would  like  botan- 
ists to  look  to  it — whcihcT  female  flowers  are  found  in  Vitit  I  I  tind  only  com- 
plete, or  male  plants, — have  never  seen  a  purely  female.  If  no  one  has,  will 
they  look  out  next  season  ?" 

[Sept. 
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These  extracts  confirm  my  views  in  reference  to  the  existence  of  imperfect 
forms  of  Vitis  vinifera^  and  they  open  up  an  interesting  inquiry  as  to  the  cause 
of  seedless  raisins.  One  of  our  fellow  members  suggests  that  my  hypothesis 
that  they  are  pistillate  forms,  imperfectly  developed  through  lack  of  fertiliza- 
tion, is  unlikely,  because,  with  so  many  vineyards  of  perfect  grapes,  at  times 
some  of  these  would  get  fertilized  from  stray  pollen,  and  thus  wc  should  occa- 
sionally find  seeds  in  dried  corinths,  which  we  do  not.  But  old  writers  on  the 
corinth  say  that  berries  with  seeds  are  found  at  times  amongst  the  others,  in 
which  case  they  are  double  the  size  (see  Prince's  Treatise  on  the  Vine,  pages 
07,  98,  copied  probably  from  Duhamel).  They  are  perhaps  rejected  when  the 
currants  are  being  prepared. 

However,  the  object  of  my  note  was  to  refer  to  the /ac<  of  the  existence  of 
male  plants ;  and  the  hypothesis  in  reference  to  the  seedless  grapes  was  intro- 
duced rather  to  stimulate  inquiry  as  to  what  the  facts  really  are  in  relation  to 
their  real  nature  and  organization. 


DMeriptiLoB  of  an  apparently  new  ipeoiei  of  OWL,  of  the  Oenne  SCOP  8. 

BY  D.   Q.   ELLIOT,   F.  L.  S.,    F.  Z.  8.,    ETC. 

Scops  KaxNicoTTn. 

Head  and  upper  parts  light  rufous* brown,  each  feather  having  a  central 
streak  of  brownish-black,  and  also  barred  with  the  same  color.  The  rufous- 
brown  hue  lightest  on  the  lower  part  of  the  neck,  where  it  is  almost  a  buff. 
The  outer  feathers  of  the  interscapulars  have  the  outer  webs  light  buff,  forming 
a  distinct  bar.  Wings  same  color  as  the  back,  but  the  central  streak  broader. 
Primaries  dark  brown,  outer  webs  marked  with  distinct  spots  of  light  buflT, 
slightly  discernible  on  the  inner.  Secondaries  blackish- brown,  outer  webs 
distinctly  spotted  with  dark  buff.  Tertials  mottled  with  light  buff  and  black. 
Ear  tufts  light  buff,  with  a  central  streak  of  black,  and  barred  with  the  same  ; 
broadest  on  the  outer  webs.  Feathers  around  the  eye  reddish-brown ;  those 
covering  the  nostrils  soiled  white,  with  black  shafts.  Concealed  patches  of 
white  feathers  equidistant  between  the  ear-tufts  and  the  ears.  Upper  part  of 
breast  light  buff;  several  feathers  on  each  side  having  very  broad  central 
streaks  of  black,  forming  together  a  conspicuous  spot ;  the  rest  have  this  mark 
much  narrower,  and  the  black  bars  either  nearly  obsolete,  or  mere  wavy  lines. 
Feathers  of  the  flanks  light  buff,  with  a  broad  line  of  black  in  the  middle,  and 
a  conspicuous  bar  of  pale  yellowish -white  near  their  tips.  Centre  of  abdomen 
and  under  tail  coverts  yellowish-white,  a  few  indistinct  brown  bars  on  the 
latter.  Feathers  of  tarsi  reddish-brown  ;  of  feet  yellowish-white.  Bill  black, 
white  at  tip.    Claws  chestnut  at  base,  rest  black. 

Total  length  11  inches  ;  wing  *l\  in.,  tail  4  in.,  bill  ^  in.  along  the  curve, 
claws  i  in. 

J/a6.— Sitka. 

The  general  hue  of  this  curious  little  owl  is  a  reddish-brown,  mottled  and 
blotched  with  black.  In  size  it  is  between  the  Scopt  Asio  and  Oius  WiUonianuMy 
and  is  not  unlike  what  a  cross  between  these  species  might  be  supposed  to  re- 
semble. It,  however,  bears  very  distinctive  characters,  which  free  it  from  any 
such  suspicion,  among  which,  and  not  the  least,  is  the  curious  concealed  tuft 
of  white  feathers  just  above  the  ears. 

The  specimen  was  procured  at  Sitka  by  the  expedition  engaged  in  laying  the 
telegraph  which  is  to  connect  the  two  great  continents  of  America  and  Asia, 
and  is  one  of  the  most  interesting  additions  which  the  indefatigable  natural- 
ists attached  to  this  band  of  zealbns  workers  have  made  to  the  Avi  fauna  of 
North  America. 

The  example  from  which  my  description  is  taken  is  unique,  and  belongs  to 
the  Academy  of  Natural  Sciences  of  Chicago,  by  the  kindness  of  whose  officers 
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I  am  enabled  to  bring  this  bird  to  the  notice  of  ornithologists ;  and  in  mj  large 
work  on  the  Birds  of  North  America,  now  publishing,  I  propose  to  give  a  life- 
size  portrait  of  this  species. 

In  bestowing  on  this  owl  the  name  which  I  trust  it  is  ever  destined  to  bear, 
I  simply  express  the  desire  which  I  am  sure  is  felt  by  all  ornithologists,  to 
render  honor  to  him  who,  combining  the  intrepidity  of  the  explorer  with  the 
enthusiasm  of  the  naturalist,  twice  penetrated  the  forbidding,  cheerless  districts 
of  the  far  north,  in  order  to  extend  the  knowledge  of  his  favorite  science ;  and 
who  perished  in  his  early  manhood,  in  the  full  tide  of  his  usefulness,  on  the 
banks  of  the  Yukon. 

Ornithology  has  met  no  greater  loss,  in  these  later  days,  than  in  the  death  of 
Robert  Kennicott. 


A  Study  of  the  EAXPHABTIDJE. 
BT  JOHN   GASSIN. 

Having  been  frequently  interested,  as  well  as  greatly  perplexed  with  the 
singularly  nearly  allied  forms  in  this  group,  and  having  recently  undertaken 
to  study  and  label  the  large  collections  of  the  Philadelphia  Academy  and  of 
the  Smithsonian  Institution,  my  memoranda  have  been  readily  expanded  into 
this  memoir.  The  collection  of  the  Smithsonian  Institution  is  mainly  from 
Mexico  and  Central  America,  and  contains  numerous  specimens  of  species  pre- 
viously known  only  as  exceedingly  rare  and  valuable.  The  collection  of  the 
Philadelphia  Academy  is  quite  extensive,  and  comprehensive  also,  containing 
about  five-sixths  of  all  known  species,  nearly  the  whole  of  which  were  pre- 
sented by  its  most  munificent  and  judicious  patrons.  Dr.  Thomas  B.  Wilson, 
and  Edward  Wilson,  Esq. 

In  this  group,  species  do  certainly  exist  which  are  very  nearly  related  to 
each  other,  but  I  am  not  without  a  suspicion  that  the  number  has  been  un- 
necessarily increased,  and  that  several  so-called  species  should  be  regarded  as 
varieties  only,  and  in  a  few  instances  I  doubt  whether  even  that  distinction  is 
clearly  tenable  or  permanent.  In  all  cases,  however,  I  give  the  species  as  I 
find  them  described.  The  splendid  Monograph  of  this  group  by  Mr.  Gould 
renders  the  study  of  these  birds  comparatively  easy  ;  and,  in  very  nearly  all 
species,  the  figures  are  of  the  very  first  class  in  accuracy  and  faithfulness  of 
representation. 

I.  Genus  RAMPHASTOS,  Linnaeus. 

Genus  Ramphastos,  Linn.,  Syst.  Xat.  i.  p.  103  (1758). 

Ramphastos,  Aldrovandus,  Orn.  i.  p.  801  (1599). 
Ramphestes,  Gesner,  Icon.  Av.  p.  130  (1560). 

1.  Ramphastos. 

1.  Ramphastos  Toco,  Miiller. 

Ramphastos  Toco,  Mull.,  Syst.  Nat.  Supp.  p.  80  (1776). 
Ramphastos  Toco,  Gm.,  Syst.  Nat.  i.  p.  356  (1788). 
Ramphastos  magnirostris.  Swains.,  Gab.  Cy.  ii.  p.  299  (1837). 
Ramphastos  niveus.  Less.,  Supp.  Oeuv.  Buff. 
Ramphastos  picatus,  Linn.,  Syst.  Nat.  i.  p.  103  (1758)  ? 
LeVaill.  Ois.  Par.  pi.  2.     Buff.  PI.  Enl.  82.     Gould,  Mon.  Ramph.  Ist  ed.  pi. 
6,  2d  ed.  pi.  1. 

This  large  and  well  known  species  is  regarded  as  the  type  of  the  genus  Ram^ 
phastos  by  all  modern  authors,  but  as  a  matter  of  after  as  well  as  antecedent 
consideration,  and  especially  for  strict  constructionists  (of  which  I  am  one),  it 
is  worth  remembering  that^  although  the  genus  was  established  by  Linnaeus  (or 
his  editor  Jussieu)  as  early  as  the  fourth  edition  of  Syst.  Nat.,  in  1744,  this 
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epecies  seems  to  have  been  then  quite  unknown  to  him.  In  the  tenth  edition 
(1758),  the  first  species  mentioned  is  R.  piperivorus,  which  is  now  included  in 
the  genus  Pterofflossus  ;  and  in  the  twelfth  edition  (17G6),  the  first  species 
mentioned  is  R,  viridisj  also  a  Pieroglossus.  This  bird  docs  not  appear  to  have 
ever  come  under  his  notice,  unless  it  is  R.  picatut  of  the  tenth  edition.  The 
fourth. edition  of  Sjst.  Nat.,  in  which  this  name  first  occurs,  was  published  in 
Paris,  and  edited  by  B.  Jussieu  (in  1744).  The  next  edition  by  Linnaeus  him- 
self is  the  sixth,  in  1748,  and  this  name  is  given  with  the  orthography  as  at 
present, — Ramphastot  (6th  edition  Syst.  Nat.,  p.  19,  1748),  and  as  given  by 
Aldrovandus  in  1599. 

This  bird  is,  however,  properly  enough  regarded  as  the  type  of  its  genus,  the 
name  having  been  first  applied  to  it,  and  it  having  been  probably  the  very  first 
species  known  to  naturalists.  The  bill  is  described  and  figured  by  Bclon  in 
1555.  It  is  more  fully  described  and  figured  by  Conrad  Gesncr  in  1560  (Iftones 
Avium  Omnium,  p.  130),  and  the  present  generic  name  first  occurs  on  the  same 
page :  **  Burhynchua  aut  Ramphestes  appellari  poterit."  Aldrovandus  puts  it 
into  its  present  shape:  Ramphastot^  Aldr.  Orn.  i.  p.  801  (1590),  and  figures 
quite  intelligibly  this  same  species  (p.  802),  perhaps  copying  from  Gesncr,  but 
much  enlarging  the  figure.  It  was  evidently  amongst  the  earliest  birds  sent 
to  Europe  after  the  discovery  of  America,  and  was  known  by  the  name  of  Ram' 
ph'Ut09  at  least  a  century  and  a  half  before  the  time  of  Linnseus,  and  is  in  all 
characters  a  typical  and  representative  species  of  its  genus. 

Lftfse,  bill  very  large ;  rich  orange,  with  a  large  oval  spot  of  blank  at  the  tip  of  the  upper 
mandible,  and  a  transverse  band  of  black  at  the  ba^es  of  both  mandibles.  Throat  wnite, 
tinged  with  pale  yellow,  and  in  its  lower  part  thin  white  npace  is  generally,  but  not  always 
edged  and  tmgea  with  red.  (In  the  next  species,  R.  albogularit^  the  whito  of  the  throat 'is 
rare,  and  not  tinged  with  yellow  nor  edged  with  red.^  This  red  color  frequently  wunting 
in  the  female,  and  occasionally  in  the  male,  but  the  yellow  tinge  is  very  nearly  always 
present. 

Upper  tail  coverts  white,  under  tail  coverts  scarlet.  All  other  parts  of  the  plumage 
bNcK,  frequently  tinged  with  brown  on  the  head.    Legs  greenish  or  bluish-black. 

Total  length  about  22  to  24  inches;  wing  10,  tail  fiUto  7,  bill  (chord  from  angle  of  mouth 
to  point  of  upper  mandible)  %%  to  8^  inches.  Female  rather  smaller ;  total  length  about 
20  laches. 

Bah. — Northern  and  central  South  America,  Guiana,  Para,  Rio  Orinoco,  Bolivia  (Mr.  W. 
ETans),  Paraguay  (Capt  T.  J.  Page).  Rio  La  Plata  (Dr.  W.  8.  W.  Ruschenborger,  U.  S.  N.V, 
**  ChiquitoB,  Bolivia  "  (label  on  D  Orbigny's  specimen  in  Mus.  Acad.)  Spec,  in  Mus.  Acaa. 
Philaoa.  and  Mus.  Smiths.  Washington. 

This  fine  species  seems  to  have  a  wide  range  of  locality  in  South  America, 
undoubted  specimens  being  in  the  Acad.  Mus.  from  Para,  in  north-eastern 
Brazil,  and  from  the  Rio  La  Plata.  It  is  also  in  the  Mus.  Smiths.,  in  a  very 
interesting  collection  from  Bolivia  presented  by  Mr.  W.  Evans,  and  in  the  col- 
lection made  during  the  exploration  and  survey  of  the  Rio  La  Plata  and  Kio 
Parana,  by  Capt.  T.  J.  Page,  late  of  the  U.  S.  Navy.  Specimens  from  the  Rio 
La  Plata  in  the  Acad.  Mus.  were  collected  and  presented  by  its  distinguished 
and  ever  faithful  member.  Dr.  W.  S.  W.  Ruscheuberger,  of  the  U.  S.  Navy, 
and  the  locality  is  undoubtedly  authentic. 

The  larger  size,  especially  of  the  bill,  yellow  tinge  of  the  white  space  on  the 
throat  and  red  edgings  in  the  lower  part  of  the  same  white  space,  distinguish 
this  species  from  the  neit  succeeding, — R,  albogulartB,  The  yellow  tiuge  is 
present  in  all  specimens  that  I  have  seen,  though  frequently  very  slight ;  but 
in  some  females  the  red  edgings  are  wanting  entirely. 

This  species  is  very  probably  Ramphaatos  piealutj  Linn.,  Syst.  Nat.,  1 0th 
edition  (1758^,  but  he  cites  as  a  synonyme  Albin,  Av.  ii.  pi.  25,  which  is  appa- 
rently a  fictitious  species,  like  a  Pteroglosaiu,  The  description  applies  to  the 
present  bird. 

2.  Ramphahtos  albogularis,  Cabanis. 

Ramphastos  albogularis.  Gab.,  Jour.  Orn.  18G2,  p.  334. 

Very  similar  to  the  preceding,  R.  2bco,  but  smaller,  and  with  the  white  space  on  the 
throat  and  neck  in  front  pure,  and  without  yellow  tinge  or  red  edgings  in  its  lower  part. 
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Tranpreroe  Ikand  of  block  at  the  ha(>e  of  the  bill  narroir,  and  spot  of  black  at  the  tip  of  up- 
per mandible  inuoh  smaller.    Oolora  of  plumage  as  in  B.  Hmm. 

Total  length  about  19  to  20  inches ;  wing  r%,  tail  G,  bill  fohord)  6  Inches. 

^a6.— Southern  Brazil  (Cabanis).    Spec,  in  Mus.  Acad.  Philada. 

The  throat  is  pure  white  in  this  species,  if  such  it  is,  and  the  transverse  band 
at  the  base  of  the  bill  seems  to  be  much  narrower  than  in  R.  Jheo.  The 
general  size  is  smaller,  and  the  bill  much  shorter.  Probably  only  to  be  dis- 
tinguished from  the  female  of  R.  Toco  by  the  presence  or  absence  of  the  yellow 
tinge  of  the  white  of  the  throat,  always  present  in  R,  Tbco,  always  absent  in  R. 
alboyularU.  The  red  edgings  and  tinge  of  the  white  throat  are  not  reliable  as 
a  character,  being  frequently  absent  in  R.  Toco,  but  ought  to  be  always  so, 
according  to  Dr.  Cabanis'  description,  in  R,  albogularu.  I  suspect  that  this 
bird  is  the  young  female  of  R.  Toeo^  so  far  as  I  can  judg^  from  one  specimen 
only  yi  the  Acad.  Mus.,  without  label,  stating  locality. 

2.  Burhynchut, 

3.  Rami'hahtos  CARiNATUfl,  Swaiusou. 

Ramphastos  carinatus,  Swains.  Zool.  111.  i.  p.         (1821). 

Ramphastos  Tucanus,  Shaw,  Gen.  Zool.  viii.  p.  362  (1811,  nee  Linn.) 

Ramphastos  sulfuratus,  Less.,  Tr.  Orn.  i.  p.  173  (1831). 

Ramphastos  callorhynchus,  Wagl.,  Syst.  Av.  (1827). 

Ramphastos  p(Ccilorhynchus,  Licht. 

Ramphastos  piscivorus,  Linn.,  Syst.  Nat.  i.  p.  151  (1766)  ? 
Edwards,  Birds,  vii.  pi.  329.     Swains.  Zool.  111.  i.  pL   45.     Gonld,  Hon. 
Ramph.  1st  ed.  pi.  7,  2d  ed.  pi.  2.     Edwards,  Birds,  ii.  pL  64? 

This  large  and  very  handsome  species  is  well  known  as  a  bird  of  Mexico, 
and  in  the  United  States  specimens  were  first  introduced  in  sufficient  numbers 
to  supply  all  museums  by  Mr.  Rafael  Montcs  D'Oca,  who  obtained  them  at 
Jalapa.  It  stood  isolated,  and  especially  characterized  by  the  colors  of  the 
bill,  until  a  near  relative,  R.  breviearinatus,  was  described  by  Mr.  Gould  in 
1854,  and  in  1802  another  near  relative,  R.  approximansy  was  described  by  Dr. 
Cabanis.  These  species,  or  supposed  species,  are  very  nearly  related  to  each 
other,  and  although  I  have  before  me  no  less  than  thirty-two  specimens,  cer- 
tainly representing  all  three  of  them,  from  the  Academy  and  Smithsonian 
collections,  I  acknowledge  myself  quite  ]>erplexed  in  attempting  to  distinguish 
satisfactorily  between  them.  At  present,  I  can  regard  R,  earmattu  and  R,  op- 
proximans  as  difleriug  only  in  the  width  of  the  scarlet  band  on  the  lower  edge 
of  the  yellow  space  on  the  throat,  and  R.  approzimaru  and  R,  brtviearinatu9  as 
differing  only  in  size.  There  are,  however,  specimens  before  me  which  I  can- 
not clearly  refer  to  either  of  the  three  species,  though  very  probably  one  or  the 
other,  and  1  find  it  quite  impossible  to  ascertain  different  geographical  districts 
of  locality.  In  fact,  so  far  as  can  be  determined  from  specimens  before  me, 
evidently  very  carefully  labelled,  these  species  inhabit  very  nearly  the  same 
countries  and  districts. 

Throat  yellow.  Lower  edge  of  the  yellow  apace  of  the  throat  with  a  verit  narrow  andfre' 
tfenily  cJtfcure  Imnd  nf  tcarht  separating  it  from  the  black  of  tlio  under  parts  of  the  body. 
Bill  groen.  tipped  with  red.  and  a  large  obovate  spot  of  orange  near  the  liase  of  the  upper 
mandible,  and  an  orange  line  on  the  uulmen.  At  ba^e  of  bill  a  narrow  transverse  band  of 
black. 

Upper  tail  ooverts  white,  under  tail  coverts  scarlet.  All  other  parts  of  the  plnmage  black, 
with  a  strong  tinge  of  reddinh-brown  on  the  top  of  the  head  and  neck  behind.  Legsblnish- 
bliick. 

Total  length  about  22  to  24  inches ;  wing  8V4,  tail  7,  bill  (chord)  rM  to  C  inches. 


//f»6.— Mexi<'0,  .Tnlikiw  (Mr.  l)'<)<:u),  Mirador,  Vera  Cruz  (Dr.  C.  Sartorius),  Potrero,  Gordo- 
•hrast),  Vera  Paz  (Mr.  (>.  Salvin),  Cohan,  Guatemala  (Mr.  H.  Hague},  Be- 
lize, Honduras  (Mr.  C.  J.  Wood).    Spec,  in  Mus.  Aca<l.  Philada.  and  Mus.  Smiths.  Wasoins- 


va  (Prof.  F.  Huniichrastj 

lize, 

ton. 

The  band  of  scarlet  on  the  lower  edge  of  the  yellow  space  of  the  throat  is 
very  narrow  in  this  species,  and  frequently  not  to  be  seen  without  examination, 
but  in  fourteen  specimens  now  under  examination,  it  is  present,  and  can  be 
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traced  in  all  of  them.  Specimens  of  this  fine  species  are  in  the  Smiths.  Mus. 
from  Mexico  and  Central  America,  as  above  given,  and  in  Acad.  Mus.  from 
Mexico. 

4.  R1.MPHASTO8  APPROxiMJLNs,  Gabanis. 

Ramphastos  approximans,  Gab.,  Jour.  Orn.  1862,  p.  333. 

Like  the  preceding,  but  with  the  scarlet  l>and  on  the  lower^  edge  of  the  yellow  space  of 
the  throat  amsvieuotu  and  mtieh  wider.  About  the  size  of  the  preceding,  bill  lar^e.  Colors 
of  bill  and  of  plumage  as  in  the  preceding,  H.  earinaUu.  ''  Ins  yellow  ^  (Mr.  J.  C^urmiol). 
Total  length  about  21  to  24  inches.  Female  smaller ;  total  length  al)Out  20  inchea 
Hab. — Co»ta  Rica.  Dota,  Grecia,  Angostura,  San  (Carlos  (Mr.  J.  Carmiol),  San  Jose  (Dr.  A. 
TOD  FrantziuA),  Nicaragua,  San  Juan  (Mr.  De  Bareuil),  New  Grenada,  Panama  (Mr.  J.  Me* 
Leannan).    Spec  in  Mus.  Smiths.  Washington,  and  Mus.  Acad.  Philada. 

About  the  size  of  the  preceding,  and  with  the  bill  fully  as  large.  Only  to 
be  distinguished  from  that  species, — R.  earinatiUj — by  the  wide  and  conspicu- 
ous scarlet  band  as  above  described.  Thirteen  specimens  in  the  Smithsonian 
collections  from  Costa  Rica,  and  one  specimen  from  Panama,  are  clearly  this 
species.  Others  in  Acad.  Mus.,  from  San  Juan  de  Nicaragua,  are  also  certainly 
this  species,  and  just  as  certainly  correct  in  locality. 

Only  differing  in  size  from  the  next  succeeding,  R.  breviearinatus jhoih  having 
the  wide  pectoral  band  of  scarlet.  It  is  possible  that  the  yellow  of  the  throat 
in  R.  hremcarinattu  is  darker,  or  with  a  tinge  of  orange,  but  at  present  I  could 
distinguish  between  the  female  of  one  and  the  male  of  the  other,  with  difficulty, 
if  at  all! 

5.    BAMPHASTOa   BBIVICARIVATUS,  Gould. 

Ramphastos  brevicarinatus,  Gould,  Monog.  Bampb.  p.  (2d  ed.  1854). 
Gould,  Mon.  Ramph.  2d  ed.  pi.  3. 

Much  resembling  the  immediately  preceding  R.  approximatu,  and  with  the  scarlet  pec- 
toral band  wide  and  conspicuous,  but  much  smaller,  and  with  the  bill  shorter.  Colors  of 
bill  and  of  plumage  as  in  the  two  preceding,  R.carinatut  and  R.approanmant  {hixt  probably 
with  the  yellow  of  the  throat  of  a  darker  shade  than  in  either). 

Total  length  about  16  to  17  inches ;  wing  7}4,  tail  6^  bill  (chord)  4  inches. 

Hab. — Costa  Rica,  Chiriqui  (Dr.  John  Evans),  *'  western  side  of  Isthmus  of  Panama  '*  ^Mr. 
John  Gould),  "  Mezique  "  (Massena  Coll.)    Spec,  in  Mus.  Acad.  Philadelphia. 

In  one  very  fine  adult  specimen  of  this  speies  the  yellow  of  the  throat  is  of 
a  darker  and  richer  shade,  than  in  any  specimen  of  either  of  the  two  prece- 
ding species.  This  specimen  came  in  a  very  interesting  collection  presented 
to  the  Academy  by  Dr.  John  Evans,  and  collected  by  him  at  Chiriqui,  East- 
em  Costa  Rica,  thereby  confusing  somewhat  the  idea  of  this  species  being  of 
the  western  coast,  exclusively.  The  type  of  Mr.  Gould  is  also  in  Acad.  Mus. 
but  bears  no  label  stating  locality. 

6.  Ramphastos  Tocard,  Vieillot. 

Ramphastos  Tocard,  Vieill.  Noav.  Diet,  xxxiv.  p.  281,  (1819). 

Ramphastos  engnathos,  Wagl.  Syst.  Av.  Add.  ( 1827). 

Ramphastos  Swainsonii,  Gould,  Proc.  Zool.  Soc.  London,  1853,  p.  69. 
Gould,  Mon.  Ramph.  2d  ed.  pi.  4,  ist  ed.  pi.  8,  upper  fig.      LeVaill,  Ois. 
Par.  pi  9  ? 

Colors  of  the  upper  mandible  divided  by  a  diagonal  line  from  near  the  nostril  to  the 
edge,  within  the  terminal  one-third  of  its  length.  Upper  portion  yellow,  lower  portion 
dark  reddish-chestnut,  lower  mandible  dark  reddish-chestnut,  terminal  one-third,  black. 
Throat  yellow,  with  a  trnnsyerse  band  of  white  and  another  of  scarlet  on  its  lower  edge. 

Upper  tail  coverts  white,  lower  tail  covert«  scarlet.  All  other  parts  of  the  plumage 
black;  top  of  the  head  and  neck  behind  tinged  with  reddish-brown  or  maron.  Legs  bluish- 
brown.  Young.  Upper  mandible  entirely  greenish-yellow,  mottled  with  black  at  base. 
Plumage  as  in  adult. 

Total  length  about  22  to  21  inches ;  wing  0|,  tail  (ii  to  7,  bill  (chord)  6i  inches. 

Hab. — CostA  Rica,  Angostura,  San  Carlos,  TurrialVia  (Mr.  J.  Carniiol),  New  Grenada,  Rio 
Kercua  (Capt.  N.  Michler),  "  Columbie  "  (Mr.  J.  Verreaux).  Spec,  in  Mus.  Acad.  Philada. 
and  Mus.  Smith.  Washington. 

This  is  the  first  of  three  species  in  which  the  colors  of  the  upper  mandible 
are  separated  by  an  oblong  or  diagonal  line  from  near  the  nostril  to  the  edge 
within  its  terminal  one-third.    In  this  species  the  bill  is  large  and  tumid 
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and  the  upper  mandible  dark  red  or  reddish  chestnut  on  its  lower  portion, 
(in  R.^ambiguuB  and  R.  abbreviatua  this  lower  portion  is  black).  Abandance 
of  specimens  in  Smiths.  Mas.  from  localities  in  Costa  Rica,  and  also  from 
Western  New  Granada  in  Gapt.  Michlcrs  Atrato  collection.  In  Acad.  Mas. 
this  species  is  labelled  New  Grenada  and  "  Golnmbie." 

• 

7.  Ramphastos  ambiouus,  Swainson. 

Ramphastos  ambigaus,  Swains.  Zool.  111.  iii.  p.  (1823). 
Gould,  Mon.  Ramph.  2d  ed.  pi.  5,  1st  ed.  pi.  8,  lower  fig.    Swains.  Zool.  111. 
iii.  pi.  168. 

Kcsoin>>ling  the  preceding,  R.  Jbeard^&nd  with  the  colora  of  the  upper  raimdible  divided 
in  the  same  manner,  but  with  the  lower  portion  of  the  upper  mandime  and  the  lowerman- 
dible  black.    Colors  of  plumage  as  in  that  specien,— i?.  Tbccrd, — but  size  rather  smaller. 

Total  length  about  20  to  22  inohes. 

Ifa6.— Northern  ami  wcHt^jirn  South  America,  Bogota,  Peru  (Mr.  Gould.)  Spec,  in  Mua. 
Acud.  PhiludiU  and  Smiths.  Mus.  Washington. 

Perhaps  rather  smaller  than  the  preceding,  R.  Toeardy  but  much  resembling 
it,  and  the  two  species  have  been  constantly  confounded.  The  present  bird 
can' always  be  identified  by  its  black  and  yellow  upper  mandible  (brick  red 
or  reddish  chestnut  and  yellow  in  R.  Tocard).  Specimens  in  Acad.  Mus.  are 
from  Bogota  and  there  are  very  fine  specimens  also  from  Bogota  in  the  mag- 
nificent collection  presented  to  the  Smithsonian  Institution  by  the  Hon.  A. 
A.  Burton,  late  Minister  of  the  United  States  to  New  Grenada. 

8.  Ramphastos  abbreviatdb,  Cabanis. 

Ramphastos  abbreviatus,  Gab.  Jour.  Om.  1862,  p.  334. 

Resombling  R.  amhiguut,  but  smaller,  and  with  the  red  tinge  (or  "  wMh  **)  on  the  head 
and  nook  Ix^h'ind,  and  on  the  black  of  tne  breast,  much  more  distinct.  Bill  with  the  colors 
dividi'd  as  in  the  two  preceding  species,  upper  portion  of  upper  mandible  yellow,  lower 
portion  and  lower  mandible  black  (as  in  A.  amlngutu).  Wide  pectoral  band  of  scarlet. 
Colors  of  plnmage  as  in  A.  Tbcard  and  R.  ambiguiu. 

Total  length  atxmt  18  inches;  wing  8^,  tail  C,  bill  4^  inches. 

Ha6.— Venezuela,  Caraccas  (Mus.  Acad.),  Porto  Cabollo  (Dr.  Cabanis).  8pee.  in  Mus. 
Acad.  Philoda. 

Our  specimen  in  the  Massena  collections  now  in  Mus.  Acad,  is  undoubtedly 
this  species,  which,  in  my  opinion,  is  entirely  respectable.  It  is  allied  to  the 
two  preceding  species,  but  is  smaller  and  has  the  bill  especially  smaller  and 
not  so  wide,  in  the  lateral  view.  The  red  tinge  on  the  head  and  breast  is 
much  stronger  in  this  specimen,  as  stated  by  Dr.  Cabanis  in  his  deicription  of 
this  species  as  above  cited. 

3.   TSicanus, 

9.  Ramphastos  Tuoamub,  Linnaeus. 

Ramphastos  Tucanus,  Linn.  Syst.  nat.  i.  p.  103,  (1Y58). 

Ramphastos  monilis,  Mali.  Syst.  Nat.  Supp.  p.  83,  (1776). 

Ramphastos  erythrorhynchus,  Gm..Syst.  Nat.  i.  p.  355,  (1788). 

Ramphastos  Le  Vaillantii,  Wagl.  Syst.  Av.  (1827)? 

Ramphastos  snbfuscatus,  Less. 

Ramphastos  citreopygus,  Gould,  Mon.  Ramph,  Isted.  pi.  2? 
Edward's  Birds  v.  pi.  238.      Buff.  PI.  Enl.  262.      Le  Vaill.  Oia.  Par.  pL  3. 
Gould,  Mon.  Ramph.  1st  ed.  pi.  3,  2d  ed.  pi.  6.     Shaw,  Nat.  Misc.  ri.  pi. 
183.     Le  Vaill.  Ois.  Par.  pi.  4?     Gould,  Mon.  Ramph.  1st  ed.  pi.  2  ? 

Throat  white,  lUintly  tinged  with  yellow.  Bill  crimson,  culmen  and  wide  transverse 
tmnd  at  biM*e  yellow,    ('pper  tail  coverts  yt^llow,  under  tail  coverts  scarlet,  a  wide  pectox«l 


band  of  scarlet.    All  other  p.irts  of  plnmagf*  black.    Legs  bluish-brown. 

Au>n  I  wing  0  to  10,  tail  0  to  (i%  bill  (chord)  CU  to  7  Inches. 
ffxh. — Northern  South  America,  Guiana,  Surinam,  Northern  Brasil.  Spec,  in  Mas.  Acad. 


Total  length  aT>out  '^2  inoi 
jrixh.—yoTthom  South  Ai 
Philada.  and  Mus.  Smiths.  Washington. 

This  species  is  undoubtedly  the  R.  Tucanus  of  Linnaeus,  as  suggested  by 
that  great  and  philosophical  naturalist,  Mr.  Vigors,  in  Zool.  Jour.  ii.  p.  471. 
It  is  an  entirely  peculiar  and  in  some  respects  isolated  species,  strongly 
characterized  by  its  red  bill.  Le  Yaillant's  figure  above  cited,  Ois.  Par.  pi.  4,  is 

[Sept. 


HATUBAL  80IENCE8  OF  PHILADILPHIA«  105 

very  probably,  this  bird,  though  the  pectoral  band  is  given  as  yellow  instead 
of  scarlet.     On  this  fifirure  R,  Le  Vaillantii  is  founded  as  above. 

In  his  first  edition  Monog  Ramph.  Mr.  Gould  describes  and  figures  a  bird 
to  which  he  gives  the  name  R,  eitreopygusj  as  above.  In  his  second  edition,  he 
states  that  the  specimen  figured  "  is  made  up  of  the  head  of  22.  viieWnus  and 
body  of  R.  erythrorhynehus," 

10.  Ramphastos  Ihca,  Gould. 

Ramphastos  Inca,  Gould,  Proc.  Zool.  Soc.  London,  1846,  p.  68. 
Gould  Mon.  Ramph.  2d  ed.  pi.  7. 

Ro»erobliDg  the  preceding,  but  with  the  bill  black,  culmen  yellow,  and  a  large  Bomewhat 
triangular  spot  of  red  on  each  side  of  the  culmen  near  the  base  of  the  bill.  A  wide  trans* 
verse  band  at  the  base  of  the  bill  yellow,  with  a  narrow  band  of  scarlet  at  its  anterior  edge. 
Upper  tail  coverts  rich  orange,  under  tail  coverts  scarlet,  all  other  parts  of  plumage  black. 

Total  length  about  20  inches. 

.«i6.— Western  South  America,  Bolivia  (Mr.  Gould.) 

This  species  is  unknown  to  me,  though  one  specimen  in  Acad.  Mus.  seems 
to  approach  it,  but  the  upper  tail  coverts  are  not  so  richly  colored  as  in  Mr. 
Gould*s  figure,  though  more  decidedly  orange  than  in  R.  Tucanus^  and  the 
bill  being  dry  and  faded  long  since,  does  not  show  the  peculiar  markings  of 
the  present  bird.  The  specimen  is  rather  shorter,  and  the  tail  especially  so, 
and  the  bill  larger  than  in  the  specimens  of  that  species  now  under  exami- 
nation.    The  specimen  alluded  to  is  No.  650,  and  is  labelled  only  *^  Bresil." 

1 1 .  Ramphastos  Guviibi,  Wagler. 

Ramphastos  Cuvieri,  Wagl.  Syst.  Av.  p.  (1827). 
Ramphastos  Forsterorum,  Wagl.  Syst.  Av.  p.  (182YJ  ? 
Gould  Mon.  Ramph.  1st  ed.  pi.  2,  2d  ed.  pi.  8.     Le  Vaill.  Ois.  Par.  pi.  5? 

Bill  black.  Rcsembline  both  of  the  preceding  in  colors  of  plumage,  especially  R,  Tuca- 
nut,  but  with  the  bill  blar.^,  culmen  and  wide  transverse  band  at  base  of  bill  yellow.  Upper 
tail  coverts  orange,  under  tail  coverts  scarlet,  throat  white,  faintly  tinged  with  yellow,  a 
¥ride  pectoral  band  of  scarlet;  all  other  parts  of  the  plumage  nlack. 

Total  length  about  22  to  23  inches;  wing  9)4,  tail  6>^  bill  (chord)  6j^  to  7  inches. 

Hdb. — Northern  South  America,  Rio  Amazons.  Spec,  in  Mus.  Acaa.  Philada.  and  Mua. 
Smiths.  Washington. 

Distinguished  from  R.  Tucanut  by  its  black  bill  and  orange  upper  tail 
coverts  and  seems  to  be  rather  larger.  From  R.  Inea  this  species  differs  in 
not  having  the  large  spots  in  the  upper  mandible  nor  the  scarlet  transverse 
line  at  the  base  of  the  bill.  Specimens  in  Acad.  Mus.  labelled  **  Upper  Ama- 
zon "  and  other  very  fine  specimens  in  the  Smiths.  Mus.  from  Lieut.  Hern- 
don's  collections  on  that  river. 

The  figure  in  Le  Vaill.  Ois.  Par.  pi.  5,  may  be  intended  to  represent  this 
species,  but  the  throat  is  orange  and  the  upper  tail  coverts  scarlet.  Stated  to 
be  from  Peru.     R,  Fortierorum^  Wagler  as  above,  is  founded  on  this  figure. 

12.  Ramphastos  culmihatds,  Gould. 

Ramphastos  culminatus,  Gould,  Proc.  Zool.  Soc.  London,  1833,  p.  70. 
Gould,  Mon.  Ramph.  1st  ed.  pi.  i.  2d  ed.  pi.  xi. 

Bill  black.  Resembling  R.  Cuvieriiy  but  smaller,  witli  the  bill  more  compressed,  and 
with  the  throat  pure  white.  Bill  black,  with  the  culmen  and  wide  transverse  oand  at  >>ase 
greenish-vellow.  Upper  tail  coverts  orange,  under  tail  coverts  scarlet,  pectoral  V>and  nar- 
rower and  darker  rca  than  in  R.  (Mvierii.  All  other  parts  of  plumage  black.  Legs  bluish- 
black. 

Total  length  19  to  20  inches ;  wing  8  to  SU,  tail  634  to  7,  bill  6  to  b}4  inches. 

A16.— Western  South  America,  Peru?  (Hon.  J.  B.Clay),  Upper  Amazon  (Mr.  Gould).  Spec, 
in  Mus.  Acad.  Philada. 

Very  much  like  R.  Cuvieri  but  got  np  on  a  smaller  scale  and  clearly 
distinct.  The  pure  white  throat  is  a  peculiar  and  immediately  available 
character,  and  the  pectoral  band  is  narrow  and  dark  red,  quite  distinct  in 
shade  from  that  of  R.  Cumeri.    It  is  an  entirely  respectable  species. 

The  only  specimens  of  this  species  that  I  have  seen,  are  in  the  fine  collec- 
tion made  by  the  Hon.  John  Randolph  Clay,  while  minister  of  the  United 
States  to  Peru,  and  are  very  probably  from  that  country. 
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13.  Ramphastos  0ITRB0LAIMU8,  Goald. 

Ramphastos  citreolaemus,  Oould,  Proc.  Zool.  Soc.  London,  1843,  p.  147. 
Gould,  Mod.  Ramph.  2d  ed.  pi.  9.     Gray,  Gen.  B.  ii.  pi.  100. 

Like  the  preoeiling  and  R.  Cufrierii,  hut  Binaller,  and  with  the  pale  srellow  space  on  the 
throat  nearly  encircled  with  whit<^.  Bill  black,  with  the  culmen  and  wide  transvene  band 
at  bcu)o  vt^ll(}wis)i*green.  The  yellow  on  tlie  neck  in  front  clearer  defined,  and  of  a  darker 
Hhnde  tfiun  in  either  of  it8  preceding  allies.    Upper  tail  coverts  pale  yellow. 

.V  wide  p<>otonil  band  of  Hcurlet,  under  tail  coverts  scarlet,  all  other  parts  of  the  plumaij^ 
black.  Hcarlet  of  tlie  under  tail  coverts  extending  upwards,  and  appearing  somewhat  in 
the  upper  tail  coverti  (.which  are  yellow).    I-eg«  bluif>n-black. 

Totiil  length  alM)ut  21  inches ;  wing  S}4,  tail  7^,  bill  5}4  inches. 

Ifa6.— Northern  South  America,  Bogota.    Spec,  in  Mus.  Acad.  Philada. 

Smaller  than  R.  Cuvieri^  but  about  the  siie  of  R,  eulminatut.  Differs  from 
the  former  in  having  the  white  space  on  the  throat  strongly  tinged  with  yellow 
in  its  lower  part  only,  and  in  having  the  upper  tail  coverts  pale  yellow,  (in 
both  R.  Cuvieri  and  R,  eulminatus  the  upper  tail  coverts  are  orange),  la  R, 
culminatu8  the  throat  is  pure  white  and  scarlet,  pectoral  band  narrow ;  in  this 
species,  R.  citreolaemut^  the  white  space  is  strongly  tinged  with  yellow  in  its 
lower  part  and  the  pectoral  band,  wide,  and  of  a  different  shade  of  scarlet. 

The  only  specimens  that  1  have  seen  of  this  species  are  Mr.  Gould's  types 
in  the  Acad.  Mus.,  both  of  which  were  received  in  the  Massena  collection,  pre- 
sented to  the  Academy  by  Dr.  Thomas  B.  Wilson. 

14.  Ramphastos  osculans,  Gould. 

Ramphastos  osculans,  Gould,  Proc.  Zool.  Soc.  London,  1835,  p.  156. 
Gould  Mon.  Ramph.  1st  ed.  pU  5,  2d  ed.  pi.  10. 

Very  much  like  t)io  precedinfc,  R.  citreolaemiu,  but  with  the  upper  tail  covertfli  orange, 
and  the  neck  in  front  orange.  Bill  black,  culmen  and  wide  transverse  band  at  base  yellow- 
ish-green.    Plumage  of  other  parts  as  in  B.  eilrtoiaemui. 

Total  length  about  19  inches. 

lAi6.— Northern  South  America,  Guiana,  Bio  Negro  (Mr.  Gould). 

This  species  I  have  not  seen.  Judging  from  Mr.  Gould's  description  and 
from  his  superb  figure,  it  differs  from  R.  cUreolaemus  sufficiently,  in  the 
orange  of  the  neck  in  front,  and  upper  tail  coverts  as  above,  (both  of  which 
are  yellow  in  R.  citreolaemiu), 

4.  Ramphodryai, 

15.  Ramphastos  Arirl,  Vigors. 

Ramphastos  Ariel,  Vig.,  Zool.  Jour.  ii.  p.  466,  (1826). 
Ramphastos  Temminckii,  Wagl.,  Syst.  Av.  Ramph.  No.  10,  (1827). 
Ramphastos   Tucanus,   Wagl.,   Syst.   Av.   Ramph.  No.  11,  (1827),   nee. 

Linn.)  ? 
Ramphastos  erythrosoma,  Wagl.,  Syst.  Av.  Ramph.  No.  9,  (1827)? 
Ramphastos  maximus,  Guv.  Reg.  An.  i.  p.  431,  (1817)? 
Ramphastos  flavicollis,  Miill.  Syst.  Nat.  Supp.  p.  83,  (1776)? 
Gould,  Mon.  Ramph.  Isted.  pi.  10,  2d  ed.  pi.  12.    Buff.  PI.  Enl.  307?  Le 
Vaill.  Ois.  Par.  pi.  6?     Zool.  Jour.  ii.  pi.  16, 

Smaller.  Bill  black,  with  a  wide  tran8verj»e  baud  of  yellow  at  base,  flattened  somewhat, 
and  with  a  wide  groove  near  the  culmen.  Upper  tail  covertH  scarlet  Throat  orange,  with 
a  narrow  Imnd  of  pule  yellow  on  itn  lower  edge,  which  is  succeeded  by  a  wide  hand  of  acai^ 
let  on  the  breast.  Under  tail  coverts  scarlet.  All  other  parts  of  the  plumage  black.  Legs 
bluish-black.    Throat  in  some  specimens  reddish-orange. 

Total  length  alK>ut  18  to  21  inches ;  wing  7  to  8,  tail  «%  to  8.  bill  (chord)  4  to  5  inches. 

//a6.— Northern  and  eastern  Bouth  America.  Baliia,  »U  Catherines,  San  Paulo.  Spec,  in 
Mus.  Acad.  Philuda.  and  Mus.  Smiths.  Washington. 

This  is  the  first  of  several  species  in  which  the  upper  tail  coverts  are 
scarlet.  In  this  species  the  bill  is  uniformly  clear  black,  including  the  cnl- 
men,  and  having  only  a  transverse  band,  at  base,  of  yellowish  white.  So  far 
as  can  be  determined  from  dried  specimens  the  bill  in  this  species  is  more 
flattened  than  usual  in  this  group  and  with  a  wide  but  shallow  groove,  leav- 
ing the  culmen  very  distinct. 

The  specimens  before  me  from  various  localities  and  all  of  which  I  regard 
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AS  one  species,  would  make  about  three,  with  some  stretch  of  propriety.  One 
specimen  from  St.  Catherines,  Brazil,  is  larger  than  all  others  :  total  length 
21  inches,  wing  8},  tail  7}  inches,  but  the  bill  is  shorter  than  others;  length 
(chord)  4}  inches.  Two  other  specimens  labelled  onlj  '^  Bresil,"  have  the 
throat  dark  reddish  orange,  (or  orange  red)  much  darker  red  than  usual  in 
specimens  from  Bahia.  The  largest  seems  to  be  that  figured  and  described 
bjr  Mr.  Gould. 

It  is  not  to  be  concluded  hastily  that  the  species  proposed  by  Wagler  as  above 
are  all  to  go  for  nothing.  Two  of  them,  Jt.  Tttcanut  and  R.  erythroBoina^  seem 
to  be  founded  on  figures,  and,  if  said  figures  are  correct,  they  are  valid 
species.  These  figures  may  represent  R,  Ariel  with  tome  exaggerations  and 
oversights.    Wagler's  species  are : 

1.  Ramphastos  T^minekii^  which  is  R.  Ariel  as  above  given. 

2.  RamphcutM  erythrosotna,  founded  on  Le  Vaill.  pi.  6,  which  is  much  like 
R,  Arielf  but  has  the  under  parts  almost  entirely  scarlet. 

3.  Ramphatt09  Jhicanutj  (Wagl.  nee.  Linn.)  R.  flavicoUisy  Muller,  founded  on 
PI.  Enl.  307,  in  which  the  upper  tail  coverts  are  orange,  (not  scarlet,  as  in 
R.  Artel)  and  the  pectoral  band  narrow  (it  is  very  wide  in  R,  Ariel.) 

The  following  are  varieties  in  the  collections  now  under  examination  : 

R.  Ariel,  a.  Throat  pale  orange.     Eastern  Brazil,  Bahia. 

b.  Throat  deep  reddish  orange,  bill  longer.    Northern,  Amazon 

River. 

c.  Large,  bill  shorter,  throat  pale  orange.    Southern,  St.  Cather- 

ines, Rio  de  Janeiro. 

16.  Ramphastos  vitbllinus,  Temminck. 

Ramphastos  vitellinus,  Temm.,  Man.  D^Om.  i.  p.  76,  (1820.) 
Gonld,  Mon.  Ramph.  1st  ed.  pi.  9,  2d  ed.  pi.  13.     Le  Vaill.  Ois.  Par.  pi.  7. 
Swains  ,  Zool.  111.  i.  pi.  66. 

Bill  black,  upper  tail  coTertfi  scarletj  larse  space  on  the  throat  orange  in  the  middle  and 
lower  part,  fading  into  pure  white  on  its  edgeH.  throat,  and  »ide»  of  the  neck.  Wide  pecto- 
ral hand  and  under  tail  coverts  scarlet.  All  other  parts  of  the  plumage  black,  legs  blnisli- 
black.  Bill  black,  with  a  transverse  band  of  pale  blue  at  base,  flattened  and  grooved  near 
the  culmen. 

Total  length  about  19  to  20  inches ;  wing  7>^  to  8,  tail  61^  to  7,  bill  414  to  5  inches. 

IfaA.— Northern  South  America,  Guiana,  Cayenne,  Northern  Brazil.  Spec,  in  Mus.  Acad. 
Philada.  and  Mus.  Smiths.  Washington. 

In  all  American  collections,  and  not  difficult  to  distinguish  from  any  other 
species.  The  bill  is  entirely  black,  including  the  culmen,  but  having  a  wide 
transverse  band  of  pale  blue  at  base. 

5.   Thieaius. 

17.  Ramphastos  dicolobus,  Linnaeus. 

Ramphastos  dicolorus,  Linn. Syst.  Nat.!,  p.  152,  (1766). 
Ramphastos  chlororhynchus,  Temm.  Man.  d'Orn,  i.  p.  76,  (1820). 
Ramphastos  pectoralis,  Shaw,  Gen.  Zool.  viii.  p.  365,  (1811). 
Ramphastos  Tucai,  Licht.  Yerz.  p.  7,  (1823). 
Buff.  PI.  Enl.  269.    Le  Vaill.  Ois.  Par  pi.  8.     Swains.  Zool.  111.  ii.  pi.  108. 
Jard.  &8elby,  111.  i.  pi.  29.    Gould  Mon.  Ramph.  1st  ed.  pi.  xi.  2d  ed.  xiv. 

Bill  green,  with  a  transverse  >>and  of  black  at  base.  Entire  under  parts  of  body  scarlet, 
with  a  transverse  band  of  black  on  the  abdomen ;  tibiie  black.  Upper  and  under  tail  cov- 
erts scarlet.  Large  space  on  the  throat,  orange  in  the  middle  and  lading  into  pale  yellow 
on  its  edges,  throat,  and  sides  of  the  neck.  All  other  parts  of  the  plumage  black.  Legs 
brownish-black.    Bill  flatt<>ned  and  grooved  near  the  culmen. 

Total  length  about  17  to  20  inches ;  wing  7^  to  8,  tail  H  to  7,  bill  3i  to  4  inches. 

Hob. — Central  and  eastern  South  America,  Brazil,  St.  Cutherines,  Kio  de  Janeiro,  San 
Paulo,  Paragtiay.    Spec  in  Mus.  Acad.  Philada.  and  Mus.  Smiths.  Washington. 

This  abundant  and  handsome  species  differs  from  all  others  of  tbis  genus, 
in  having  the  bill  green  and  the  under  parts  almost  entirely  scarlet,  the  tibim 
and  a  narrow  belt  on  the  abdomen  being  black.  It  is  in  all  American  collec- 
tions. 
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II.  Genus  PTEROGLOSSUS,  Illiger. 
Genas  Pteroglossus,  111.  Prodr.  p.  202  (1811). 

1.  PterogloMut, 

1.  Ptbroolobbus  Aracabi,  TLinnaeas). 

Ramphastos  Aracari,  Linn.  8j8t.  Nat.  i.  p.  104,  (1 TSS). 
Ramphastos  atricolHs,  Miill.  Syst.  Nat.  Supp.  p.  83,  (1776). 
Gould,  Monog.  Ramph.  Ist  cd.  pi.  12,  2d  ed.  pi.  15.     Baflf.   Pl.  Bnl.  166. 
ShafTjNat.  Misc.  pl.  198.     Le  Vaill.  Ois.  Par.pl.  10,  12. 

Adult  cf  •  With  ono  wide,  well  defined  band  of  Bcarlet  on  the  abdomen.  Entire  bead 
and  neck  gloHsy  block ;  haok,  wings  and  tail  fine  dark  green;  under  ports  of  body  green- 
ish-yoUow  (exoept  the  wide  blind  of  scarlet  acroits  the  abdomen).  TibisB  olive- 
green,  mixed  with  reddinh ;  rump  poarlet  Bill  witli  the  upper  mandible yellowifih-whlte, 
(or  straw  eolor)  and  a  \oule  longitudinal  band  of  bla<*k  on  the  culmen ;  under  mandible 
black ;  at  tlie  ba»e  of  lK)th  mandibloit,  and  cumplutely  enclosing  the  bill,  a  raised  band  of 
straw-yellow.  Legs  greeniHh.  Frequently  an  obseuro  spot  of  dark  chestnut  on  the  ear, 
and  UHuallv  an  obscure  and  imperfect  narrow  band  of  scarlet  between  t)ie  black  and  yellow 
on  the  necK  or  breast. 

Total  length  about  18  or  19  inches ;  wing  G,  tail  7i,  bill  (chord)  44  to  6  inches. 

/7ri&.— Nortli-easteru  South  America,  Uuiana,  Northern  Brasil.  Spec.  In  Mob.  Acad. 
Phiiada.  and  Mus.  Smiths.  Washington. 

This  might  erroneously  be  supposed  to  be  a  common  and  well  known 
species,  but  between  P.formo9us  on  one  side,  which  is  larger,  and  P.  WiedU 
on  the  other,  which  is  smaller,  bat  both  otherwise  yery  similar,  it  is  not 
entirely  easy  to  fix  its  identity,  nor  to  ascertain  which  of  the  three  was  origi- 
nally described.     At  present  I  rely  on  the  plate  and  description  of  Mr.  Goald. 

The  wide  band  or  stripe  on  the  culmen  is  the  only  remaining  hope  for  this 
species,  this  stripe  being  narrow  (or  not  so  wide  I)  in  both  ofits  aspiring  rela- 
tives, now  about  to  be  brought  forward.  It  does  appear,  though,  that  the 
tibia  arc  more  mixed  with  red  than  in  either  P,  formotiu  or  P,  Wiedii^  and 
other  small  points  of  difference  can  be  developed  by  the  diligent  and  patient 
student. 

2.  Ptiboolossus  Wibdii,  Sturm. 

Pteroglossus  Wiedii,  Sturm,  ed.  Gould's  Ramphast.  p. 
Sturm,  ed.  Gould's  Monog.  pl.     Gould,  Monog.  2d  ed.  pl.  16. 

Much  resembling  the  preceding,  but  smaller,  with  the  bill  shorter  and  less  curred,  and 
the  longitudinal  stripe  on  the  culmen  much  narrower.  Tibiae  more  clearly  dark  green; 
breast  with  little  or  no  mixture  of  scarlet. 

Total  length  about  17  or  18  inches ;  wing  6>^  to  6^,  tail  G}4  to  7,  bill  (chord)  4  to  4}{ 
inches. 

Young  male  Throat  and  sides  of  the  neck  with  a  decided  tinge  of  dark  checitnut ;  other 
parts  as  in  ndult 

Hab. — Central  and  eastern  South  America,  Bahia,  Rio  de  Janeiro.  Spec,  in  Mus.  Acad. 
Pliilada. 

Smaller  than  the  preceding,  with  the  longitudinal  stripe  on  the  culmen 
narrow.     Inhabits  more  southern  districts  of  South  America. 

3.  Pteroglossus  formosus,  Cabanis. 

Petroglossus  formosus.  Cab.  Jour.  Orn.  1862,  p.  332. 

Much  resembling  both  of  the  preceding,  but  lareer  than  either.  Strine  on  the  culmen 
narrow,  as  in  P.  Wiedii.  Yellow  plumage  of  the  breast  mixe<i  with  red,  as  in  F,  Araeari. 
Tibiti)  green,  as  in  P.  Wiedii.  Bill  long,  strongly  curved  at  tlie  end  (perhaps  more  slender 
tlian  in  either  of  the  preceding). 

Tt>tal  length  al)0ut  19  or  2C)  inches ;  bill  (chord)  5U  inches. 

J!7u6,— >'«)rthern  South  America,  "  Venezuela"  (Caf)anis).    Spec,  in  Mus.  Acad.  Phiiada. 

Young.  This  species?  Bill  thick,  much  shorter  than  in  adult,  cutting  edge  of  upper 
mandible  integral,  smooth  (not  serrated  as  in  adult).  Entire  head  dull  brown  or  snufT 
color,  darker  on  the  crown:  upper  part  of  Iwick,  wings  and  tall  dark  green;  under  parts  of 
body  dull  and  pale  greenish-yellow ;  wide  band  across  the  abdomen  dull  ycllowlah-red. 
Bill  nearly  uniform  greenish-vellow,  darker  on  tlio  under  mandible,  lighter  at  the  tip. 
Yellow  of  the  breast  mixed  witii  pale  reddish. 

Total  len%th  about  14  inches. 

This  is  a  large  species  like  F.  Araeari^  but  with  the  longitutional  stripe  on 
the  culmen  narrow  as  in  P.  Wiedii,  One  specimen  in  the  Acad.  Mus.  is  this 
bird.     It  is  labelled  ^'Demarara  "  in  a  hand  writing  that  I  do  not  recognise. 
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4.  Pktbroolobsus  PLURICINCTU8,  Goald. 

Peteroglossas  pluricintcus,  Qould  Proc.  Zool.  Soc.  London,  1835,  p.  157. 
Gould,  Monogr.  Ramph.  Ist  ed.  pi.  15,  2d  ed.  pi.  17. 

Aboat  the  size  of  P.  Aracari,  or  rather  larger.  With  two  bands  on  the  under  parts  of  the 
body ;  one  is  bUkck  across  the  breast,  the  other  is  mixed  black  and  scarlet  across  the  abdo- 
men. Head  and  neolc  black,  with  a  rich  bluisli  lustre ;  back,  wings  and  tail  dark  green ; 
rump  scarlet  Under  parts  of  body  (except  the  bands)  fine  greenish-yellow  or  straw-color, 
mucn  mixed  with  scarlet;  lower  band  almost  entirely  scarlet  and  expanded  on  the  sides; 
tibiu;  greenish-chestnut 

Upper  mandible  rich  yellow,  nearly  orange  on  the  basal  half  of  the  bill,  a  wide  stripe  of 
brownish-black  on  the  culnien,  under  mandible  brownish-black,  bill  enclosed  at  base  by  a 
raised  line  of  yellow.    Female  and  young  male  with  the  ears  fine  chestnut. 

Total  length  about  18  to  2()  inches :  wing  0  to  6}^,  tail  7,  bill  (chord,  from  comer  of  mouth 
direct  to  point)  4  to  4J^  inches.    "  Iris  yellow "  (Lieut  Ucrndon,  in  Smiths.  Mus.) 

Hab,—y oTihem  South  America,  **  Rio  Negro,"  "  Rio  Orenoque  "  (Acad.  Mus.),  "  Petas, 
Amazon  River"  (Lieut  Herndon).  Spec,  in  Mus.  Acad.  Philada.  and  Mus.  Smiths.  Wash- 
ington. 

A  beantifal  and  strongly  characterized  species,  easily  distinguished  from 
either  of  the  preceding  by  its  two  bands  on  the  under  parts.  It  is,  however, 
sin^ularlj  afflicted  with  relatives  (as  follows  immediately)  and  to  avoid  dis- 
couraging entanglements,  it  is  necessary  to  remember  that  in  this  species  and 
the  next  succeeding  only,  P.  poBcilostemus^  the  upper  band  (on  the  breast)  is 
complete  and  well  defined  and  black.  In  all  others  the  upper^band  is  imper- 
fect or  rudimentary,  or  not  at  all. 

5.   PtBBOGLOSSUS   PGS0IL08TBRNUB,  Gould. 

Pteroglossus  poecilosternus,  Gould,  Proc.  Zool.  Soc.  London,  1843,  p.  147. 
Gould,  Monogr.  Ramph.  2d  ed.  pi.  18.     Le  Yaill.  Ois.  Parad.  pi.  11. 

Only  diflTering  from  the  preceding  in  having  the  lower  band  (on  the  abdomen)  nearly 
fine  scarlet  or  but  slightly  mixed  with  black,  and  the  yellow  of  the  under  parts  less  mixed 
with  scarlet 

Total  length  18  to  20  inches. 

/fafc.— Western  South  America,  Peru.  Spec  In  [Mus.  Acad.  Philada.  and  Mus.  Smiths. 
Washington. 

This  species,  if  such  it  is,  inhabits  a  more  western  range  of  locality  than 
the  next  preceding,  P.  plurieincttUj  which  it  exceedingly  resembles.  One 
specimen  in  Smiths.  Mus.  is  in  Lieut.  Herndon's  collection  from  the  Western 
tributaries  of  the  Rio  Amazon.  One  other  in  the  Acad.  Mus.  bears  Mr. 
Gould's  label,  but  without  locality. 

6.  Ptbroglossus  bbtthroptgius,  Gould. 

Pteroglossus  erythropygius,  Gould,  Proc.  Zool.  Soc.  London,  1843,  p.  15. 
Voy.  Sulphur,  Birds  pi.  28.    Gould,  Monogr.  Ramph.  2d  ed.  pi.  21  (lower 
figure). 

Under  mandible  yellow,  tipped  with  black  (the  under  mandible  is  black  in  all  others  of 
this  connection),  upper  mandible  with  a  wide  longitudinal  band  parallel  with  its  cutting 
edge  (Which  the  preceding  two  species  have  not).  Otherwise  much  resembling  P.^uri- 
cindut  and  paeilokemiu. 

Total  length  18  inches  (Gould). 

Hub. — Realejo,  Western  Nicaragua  (Mr.  Gould). 

This  species  I  have  not  seen.  It  appears  to  be  much  like  the  various  allies 
of  P.  plurieinetusjhnt  has  the  under  mandible  yellow  in  its  basal  two  thirds. 
Nearly  allied  also  to  the  next  succeeding  (P.  tanguineua)  but  that  species  has 
the  under  mandible  black. 

7.  Ptbboglossds  banguinbus,  Gould. 

Pteroglossus  sanguineus,  Gould,  Monogr.  Ramph.  2d  ed.  p.  (in  text  of 

P.  erythropygius) y  (1854). 
Pteroglossus    erythropygius,   Cassin,    Cat.   Michler's    collection,   Proc. 
Acad.  Philada.,  1860,  p.  136. 
Gould,  Monogr.  Ramph.  2d  ed.  pi.  21  (upper  figure). 

Resembling  the  immediately  preceding,  but  with  the  under  mandible  black  (which  is 
yellow  in  that  species — P.  erythropyffiui).  A  longiludinul  band  of  black  near  the  cutting 
edge  of  the  upp«r  mandible,  as  in  the  preceding  (but  not  in  any  other  of  the  allies  of  P, 
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piuririnctw).  Yellow  of  the  under  parts  much  mixed  with  scarlet  Otherwise  mach  re* 
Bcmbl  i ng  /'.  pluricifuUut, 

Total  length  about  18  to  20  inchos ;  wing  G  to  G^  tail  7  inches.    Female  rather  smaller. 

flab.— Now  Grenada,  Rio  Triiundo,  a  tributary  of  the  Rio  Atrato.  Spec,  in  Mus.  Smiths. 
Washington,  and  Mud.  Acad.  Philada. 

Six  specimens  in  Capt.  Michler's  collectioD,  from  the  Rio  Atrato  and  its 
tributaries,  are  undoubtedly  this  species,  and  as  distinct  as  cnstomarj  in  thii 
group  from  P.  erythropygiut.    It  is  probably  not  smaller  than  that  species. 

8.  Ptbroolossub  torquatub,  (Qmelin). 

Ramphastos  torquatus,  Gen.  Syst.  Nat.  i.  p.  354,  (1788). 
Pteroglossus  ambiguus,  Less.  Traiie.  d'Orn.  i.  p.  178,  (1831). 
Ptcroglossus  rcgalis,  Licht. 

Ramphastos  discolor,  Mull.  Sjst.  Nat.  Supp.  p.  83,  (1776). 
Tucana  mexicana  torquata,  Briss.  Orn.  iv.  p.  421. 
Gould,  Monog.  Ramph.  Isted.  pi.  14,  2d  ed.  pi.  20. 

Generally  resembling  the  preceding,  but  rather  smaller,  and  distinguished  by  a  band  of 
choAtnut  on  the  neck  behind.  Upper  band  (on  the  breast)  nearly  obflolete.or  represented 
only  liy  a  largo  black  spot  on  tlie  breast.  Yellow  of  the  under  parts  much  mixed  with 
scarlet. 

Total  length  about  17  inches. 

Young  cf.  Bill  with  tlie  cutting  edges  plain,  without  serratnres,  and  entirely  lijrixt 
brown,  yoUowinh  on  tlie  edges  of  the  upper  mandible.  Adolescent  Under  mandible 
nearly  black;  upper  mandible  orange  at  lHU«e;  plumage  nearly  as  in  adult,  but  dull, and 
abdominal  band  narrow  and  imperfect. 

llab. — Central  America,  Northern  South  America,  Mexico?  Spec,  in  Mas.  Acad. Philada. 
and  3Ius.  Smiths.  W'aNhington. 

Numerous  specimens  in  Smiths.  Mus.  from  Angostura  and  Turrialba,  Costa 
Rica,  and  from  Coban  and  Choctun,  Central  Guatemala,  and  in  the  Acad. 
Mus.  from  Chiriqui,  Costa  Rica,  and  Veragua,  New  Grenada,  and  seToral  spe- 
cimens labelled  '*  Mezique."  One  specimen  in  Acad.  Mus.  is  labelled  "Guay- 
aquil," Ecuador. 

This  handsome  Toucan,  was  until  recently,  a  highly  respectable  species, 
eminently  distinguished  by  its  chestnut  collar  worn  on  the  neck  behind;  bat 
that  character  is  no  longer  peculiar,  two  other  species  having  appeared 
setting  up  the  same  badge  of  distinction  with  some  propriety.  We  wiU 
proceed  to  examine  their  claims  without  unnecessary  delay. 

9.  Ptbroglossus  nucualis,  Cabanis. 

Pteroglossus  nuchalis,  Cabanis,  Jonr.  Orn.  1862,  p.  332. 

Very  Kiinilar  to  the  preceding, — P.  tonntaluiy—MiA  with  a  chestnut  collar  on  the  neck  be- 
hind. Rill  larger,  longer,  and  curved  at  the  end  at  a  wider  or  more  obtuse  angle.  Black 
spot  on  the  breast  smaller,  and  yellow  of  the  under  parts  more  mixed  with  scarlet  than  in 
P.  torquatus. 

Total  lentcth  about  18  inches. 

Hoft.— "  Porto  (;al>ollo  "  c<-'ahani»«).    Spec,  in  Mus.  Acad.  Philada. 

This  species,  if  so,  can  be  recognized  mainly  by  its  larger  and  longer  bill, 
gradually  curved  and  not  so  decidedly  nor  abruptly  hooked  at  the  end  as  in 
P.  torquatus.  The  under  parts  in  the  specimen  before  me  are  more  mixed  or 
spotted  with  scarlet  than  in  either  of  ten  specimens  of  that  species  (P.  tor" 
quatuf)  in  the  Acad,  and  Smiths,  collections,  and  at  the  termination  of  the 
black  on  the  neck  in  front  there  is  a  band  of  bright  scarlet,  narrower,  bat 
more  complete  than  in  either  of  them.  It  may  be  only  a  full  plumaged  or 
older  specimen  of  that  species  1 

The  only  specimen  in  Acad.  Mus.  is  labelled  *'  Pteroglotnu  reffaiM$f%  f  Mex- 
ique,-'  in  a  handwriting  that  I  do  not  recognise. 

10.  Ptbroglossus  Frantzii,  Cabanis. 

Pteroglossus  Frantzii,  Cab.  Sitz.  Berlcht  Natnrf.  Berlin,  1861.    Joar.Om. 
18C2,  p.  332. 

Like  P.  torquatut  and  P.  nuehcdigf  and  about  the  same  siase  or  rather  larger,  but  with  the 
abdominal  t)an(l  very  wide  and  nearly  pure  scarlet.  Upper  mandible  yellow,  except  the 
usual  stripe  on  the  culmon.  which  is  bhusk,  and  a  space  of  dark  greenish  at  base  (yellow  at 
the  tip,  whicli  is  black  in  P.  torquatut  and  P.  nuchalu).  Chestnut-colored  colkir  on  theneok 
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behind  darker,  and  perhapA  roor#iiarrow  than  in  thofte  species.  Bill  larger  and  wider 
than  in  P.  UmmtUiu,  out  not  so  long  as  in  P.  nuchalit,  and  with  the  teeth  smaller  than  in 
either.    In  other  characters  much  resembling  tliese  and  other  allies  of  P.  pluncinetus. 

Total  length  abont  18  to  19  inches;  wing  6  to  6)i,  tail  tii^  to  7,  bill  (chord  of  upper  mandl* 
ble)4  inches. 

Young.  Bill  with  the  cutting  edge  of  upper  mandible  smooth  (not  serrated,  as  in  the 
adult),  entirely  dull  brown.  Head  dark  brown ;  alxlominal  band  yellowish-scarlet.  Qeneral 
colors  s»  in  adult. 

Hdb,-^Co»Uk  Rica,  "  San  Jose,"  "  Angostura,"  "  Chiriqui."  Spec,  in  Mus.  Smiths.  Wash- 
ington, and  Mus.  Acad.  Philada. 

This  ppecies  is  of  the  same  general  style  and  colors  as  the  two  preceding, 
and  has  a  well  defined  nuchal  collar,  but  is  easily  to  be  recognized  by  its 
wide  and  clear  scarlet  abdominal  band,  and  yellow  pointed  upper  mandible. 
The  abdominal  band  is  more  than  double  the  width  of  that  of  either  JP,  tor- 
guatus  or  P,  nuchalit^  and  seems  to  afifbrd  a  character  entirely  reliable  in 
determining  this  species. 

Specimens  in  the  Smiths.  Mus.  are  from  the  large  and  Tery  interesting  col- 
lections of  Mr.  Julian  Carmiol,  made  at  various  localities  in  the  Republic  of 
Costa  Rica  as  above  cited. 

11.    PTBBOOLOSSrS    CA8TAN0TI8,  Gould. 

Pteroglossas  castanotis,  Gould,  Proc.  Zool.  Soc.  London,  1833,  p.  119. 

Gould,  Monogr.  Ramph.  1st  ed.  pi.  13,  2d  ed.  pi.  19. 

This  is  one  of  the  strongly  marked  species  of  this  sub-gpronp,  and  (in  a 
sort  of  aggregate)  is  not  difficult  to  recognize,  a  large  space  on  the  sides  of 
the  neck,  continuing  into  a  wide  collar  on  the  neck  behind,  being  rich  dark 
chestnut.  In  all  specimens  before  me  the  neck  in  front  is  chestnut  also,  but 
this  space  differs  in  extent,  and  may  give  place  to  black.  In  two  specimens 
the  throat,  immediately  at  the  base  of  the  under  mandible  and  within  its 
fork,  is  black,  in  others  it  is  chestnut.  One  band  only  on  the  abdomen,  which 
is  wide  and  well  defined,  and  bright  scarlet. 

Entire  justice  has  not  been  done  to  this  species,  regarding  as  praiseworthy 
example  the  treatment  of  P,  aracari^  P.  pluricinctut,  and  P.  torquatut.  Like 
them,  it  heads  a  group  of  allies  and  affinities  which  seem  to  inhabit  different 
localities ;  and  in  the  specimens  now  before  me  I  think  I  could  set  up  a  spe- 
cies or  two,  as  customs  seem  to  prevail  in  this  group.  But  having  got  through 
the  almost  inextricable  tangle  of  the  preceding  ten  species,  after  a  fashion,  I 
am  quite  demoralized,  and  very  sure  that  no  living  man  can  remember  the 
species  already  described  in  this  group,  unless,  like  the  gay  young  geutleman 
who  tied  his  cravat  with  such  wonderful  success,  he  gives  his  whole  mind 
to  it. 

Adult  (f.  Sides  of  the  neck  rich  dark  chestnut,  which  color  continues  into  a  wide,  well 
defined  tNEtnd  on  the  neck  behind;  frequently,  neck  in  front  also  chestnut.  Head  above, 
and  throat  black,  especially  near  the  commencement  of  the  yellow  of  the  under  parts  (but 
above  fteauently  chestnut).  Back,  wings  and  tail  dark  ^cen.  Rump  scarlet;  a  wide  band 
on  the  abdomen  scarlet;  other  under  parts  pale  greenish'Vellow,  mixed  with  scarlet  on 
the  breast  and  under  tail  coverts.  Tibio)  dark  chestnut,  frequently  mixed  with  green. 
Upper  mandible  yellow,  with  a  wide  band  of  black  on  the  culmen  in  its  basal  three  fourths, 
ana  another  at  its  base  and  near  its  cutting  edge,  of  nearly  the  same  length.  Under  man- 
dible black.  Legs  dark  colored.  9  •  Like  the  male,  but  with  the  chestnut  of  the  head 
more  extended. 

Total  length  about  17  to  22  inches;  wing  6  to  7.  tall  5^  to  7,  bill  (chord)  3V  to 6V^  Inches. 

ff(BJ>. — Northern  and  western  South  America,  Rio  Amazon  (Lieut.  Ilemdon),  Para  (Imp. 
Mus.  Rio  de  Janeiro),  Peru  (Mr.  Gould). 

This  fine  species  is  strongly  characterized  by  the  chestnut  color  of  the  neck, 
throat  and  cheeks,  but  this  color  seems  to  be  variable  in  extent,  and  in  some 
specimens  now  before  me  extends  to  the  top  of  the  head.  The  size  of  speci- 
mens is  also  quite  different,  the  smallest  in  the  present  collection  being  in 
Gapt.  Page's  collection  from  the  Rio  Parana,  and  labelled  "  Brazil," — undoubt- 
edly correct,  and  showing  the  most  southern  locality  yet  ascertained  for  this 
species.  These  are  both  sexes  in  mature  plumage,  and  so  much  smaller  than 
specimens  from  the  Rio  Amazon  that  they  would  easily  make  a  species  in 
this  grroup.     Another  specimen  in  the  Acad.  Mus.,  labelled  $,  has  the  head 
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entirely  chestnut,  with  only  frontal  and  sap^iliary  stripes  black.    Three 
varieties  of  this  species  may  be  distinguished  : 

P.  caatanotUj  a,  castanotia. — Larger  ;  head  above  black  ;  total  length  about  20 

to  22  inches.    Northern,  Rio  Amazon,  Pern, 
b,  auftralit, — Smaller ;  head  above  brownish-black ;  total  length 

about  IC  to  17  inches.    Southern,  Rio  Parana, 
c Entire  head  chestnut,  with  a  frontal  band  and  sa- 

perciliary  stripes    black.      Locality    unknown. 

Perhaps  young  female  of  var.  eattanotU, 

2.   Grammarhynehut, 
Genus  Grammarhynchus,  Gould,  Monogpr.  Ramph.  Intr.  p.  26  (2d  ed.,  1854). 

12.  Pteroolosscs  iNScaiPTis,  Swainson. 

Pteroglossus  inscriptis,  Swains.  Zool.  111.  ii.  p.        (1820). 
Ptcroglossus  scriptus,  Temm.  Man.  d'Orn,  i.  p.  76  (1820). 

Gould,  Monogr.  Ramph.,  1st  ed.  pi.  23,  2d  ed.  pi.  23.  Swains.  Zool.  111.  ii. 
pi.  90. 

This  is  the  first  of  three  species  which  form  a  sub-group  of  the  genas 
Pieroglo99U9 ;  all  having  the  plumage  dark  green  on  the  upper  parts,  and  plain 
greenish-yellow  on  the  under  parts,  without  the  bands  and  spots  which  are 
so  conspicuous  in  the  preceding  sub-group,  or  typical  Iteroglotsua,  These 
species  resemble  each  other,  but  differ  in  size  and  other  characters,  especiallj 
the  colors  and  markings  of  the  bills,  and  are  without  exception  represented 
with  entire  accuracy  in  Mr.  Gould's  Monograph  of  the  Ramphastidse. 

Adult  rf .  Bmall ;  bill  with  both  mandibles  yellow,  tipped  with  black,  the  under  mandible 
blnrk  nt  Ttafo,  and  a  wide  lonKitudinnl  band  on  tho  culnu>n  black.  Both  mandibles  with 
irregular  black  inurkH  on  their  cutting  edges  (rather  remotely  rcitembliDg  lettera).  Head 
and  neck  bla<>k;  back,  wingH  and  tail  dark  green:  rump  vcarlet;  under  ports  of  body 
greenish-yellow  or  Innon-yellow:  tibia*  mixed  with  chestnut:  legs  dark  green. 

Adult  $.  Throat  and  Hiiles  of  the  neck  dark  (>he8tnut,  otherwltte  like  the  male. 

Young  (f.  Hill  dull  yellow,  with  tho  band  on  the  culmen  dull  lirown  and  indistiact.  and 
tipped  with  dull  brown.  Head  aUn'c  black,  throat  chesiDUt;  otherwise  as  in  adult.  Yellow 
ol  the  under  parts  with  obncure  npotn  of  dull  reddish. 

Total  length  alK.ut  13  inches;  wing  4U,  tail .%  bill  (chordj  29i  to  3W inches. 

//ah.— Xortheru  south  Aniericm,  Nortliern  Brazil,  **Uuiana,^*  **rara.**  Spec,  in  Mus.  Acad. 
Philada. 

Distinguished  from  the  succeeding  by  the  under  mandible  being  yellow  la 
a  large  middle  space  (the  under  mandible  is  entirely  black  in  both  of  the 
succeeding, — P.  J/umboldtn  and  P.  viridia).  This  is  a  common  species  in  col* 
lections,  and  of  which  numerous  specimens  are  in  Acad.  Mus.,  but  none  of 
them  very  carefully  labelled  for  locality,  being  only  given  as  "Brazil"  and 
"  Guiana.'' 

13.  Pteroglossus  IIumboldtii,  Wagler. 

Pteroglossus  IIumboldtii,  Wagl.  Syst.  Av.  p.        (1827). 
Gould,  Monogr.  Ramph.,  1st  ed.  pi.  22,  2d  ed.  pi.  22. 

Rofjcnibles  the  preceding.  /*.  inncrfptit,  but  is  larffor.  and  has  the  under  mandible  black. 
Cuttinic  edge  of  the  uppt^r  mandible  with  irregular  black  marks,  remotely  resembllDg  let- 
ters. Tibiie  chestnut,  and  in  sonic  specimens  there  are  obscure  marks  of  dull  chestnut, 
forming  an  imi>erfect  and  partially  concealed  Imnd  on  tho  alwlomen.  Plumage  In  both 
sexes  as  in  tho  preceding. 

Total  length  aiK>ut  1.')  to  17  inches ;  wing  5  to  AJ^J,  tail  fi  to  (\}4,  l)ill  (chord)  3^  to  4  inches. 

£/«6.— Northern  Brazil,  " Upper  Amazon,"  "  w mas  Gerasa,*^ Peru,  "Head  waters  ojf  the 
Huallaga  River.*'    Spec,  in  Mus.  Acad.  Philadelphia,  and  Mus.  Smiths.  Washington. 

Clearly  distinguished  from  the  preceding  by  its  black  under  mandible. 
Specimens  in  the  extensive  and  valuable  collection  made  by  Mr.  Walter  S. 
Church,  from  the  head  waters  of  the  Huallaga  River,  Peru,  are  the  largest, 
and  have  a  partial  band  on  the  abdomen,  of  chestnut,  much  more  apparent 
than  in  specimens  from  Mr.  Wallace's  collections  on  the  Upper  Amazon.  The 
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bill  also  seems  more  slender.    Specimens  in  Acad.  Mas.  labelled  '<  Upper 
Amazon." 

14.  Ptbboolossus  TIRIDI8  (Linnsus). 

Ramphastos  riridis,  Linn.  Syst.  Nat.  i.  p.  150  (1766). 

Ramphastos  glaber.  Lath.  lod.  Orn.  i.  p.  138  (1790). 

Pteroji^lossas  brevirostris,  Less.  Traite  d'Orn.  i.  p.  178  (1831). 
Oould,  Monogr.  Ramph.  1st  ed.  pi.  21,  2d  ed.  pi.  24.     Swains.  Zool.  111.  iii. 
pi.  169.     Shaw,  Nat.  Misc.  xvii.  p   717.     Buflf.  PI.  Enl.  727,  728.     Le  Vaill. 
OU.  Par.  pi.  16,  17.    Edwards'  Birds,  vii.  pi.  330. 

Like  the  preceding  in  colors  and  general  characters,  but  without  the  irregular  letter-like 
markfl  on  either  mandible.  Upper  mandible  dull  green ish-yellow,  with  a  black  line  near 
to  and  parallel  with  the  culmen;  under  mandible  black.  Plumage  of  the  male  much  as  in 
the  preceding;  head  black,  back,  wings  and  tail  dark  green;  under  parts  greenLsh-yellow; 
tibiflB  green,  mixed  with  dull  chestnut 

Femiale.  Head  and  neck  chestnut;  otherwise  like  the  male^ 

T  ital  length  about  13|  inches;  wing  4|  to  i^.  tail  4k  to  5,  bill  (chord)  3i  inches. 

Aifr.— Northern  South  America,  ''Quiaua."    Spec,  in  Mus.  Acad.  Philada. 

Long  known  and  common  in  collections  from  Quiana  and  Northern  Brazil. 
Numerous  specimens  in  Acad.  Mas.,  but  labelled  only  *^  Guiana"  and 
«  BraaiL" 

3.  Pyrotterna, 

Genus  Pyrosterna,  Bonap.  Aten.  Ital.  (1854.) 

15.  Ptbboolossus  bitobquatus,  Vigors. 

Pteroglossns  bitorquatus,  Vig.  Zool.  Jour.  ii.  p.  481  (1826). 

Gould,  Monogrr.  Ramph.  1st  ed.  pi.  16,  2d  ed.  pi.  26. 

We  now  enter  upon  another  well  defined  sub  group,  presenting  brilliant 
colors,  an^  with  a  wide  belt  of  scarlet  on  the  breast  in  all  of  the  five  species 
at  present  known.  Very  handsome,  and  distinguished  from  each  other  mainly 
by  the  colors  of  the  bills. 

Adult  (f .  Bill  with  the  upper  mandible  yellow,  under  mandible  white  at  ba<*e,  with  its 
terminal  half  black.  Heacl  above  black ;  throat  and  sides' of  the  neck  chestnut ;  a  narrow 
crescent  of  pale  yellow  on  the  neck  in  firont,  succeeded  by  a  wide  transverse  band  of  scar- 
let; abdomen  pale  yellow;  tibies  dull  green.  Wide  space  on  the  neck  Ijchind  scarlet; 
back,  wings  and  tail  dark  green ;  rump  scarlet    Legs  greenish-blue.    Sexes  alike  ? 

Total  length  about  14  inches;  wing  4i  to  5,  tail  51,  bill  (chord)  ?,%  to  34  inches. 

J9i&.— Northern  South  America,  **Para,"  '*  Guiana."    Spec  in  Mus.  Acad.  Philada. 

Of  this  gayly  colored  species  four  specimens  are  in  the  Acad.  Mus.,  which 
are  all  that  I  have  seen.  It  is  easily  distinguished  by  its  white  and  black 
under  mandible,  and  is  accurately  aud  very  handsomely  figured  by  Mr.  Gould 
as  aboye.  Specimens  in  Acad.  Mus.  are  labelled  '<  Para  *'  and  "  Guiana,"  and 
occasionally  brought  also  in  collections  from  New  Grenada. 

16.  Ptbboolossds  Stubmii,  Natterer. 

Pteroglossos  Sturmii,  Nat.  in  Imp.  Mas.  Vienna.  Sturm  ed.  Gould  Monog. 
(not  paged,  I842.|     Gould,  Monog.  Ramph.  2d  ed.  (1854.) 
Gould,  Monogr.  Ramph.  2d  ed.  pi.  17.    Sturm's  ed.  pi.  7. 

Similar  to  the  preceding,  but  smaller,  and  with  the  under  mandible  entirely  black. 
Ai6.— Northern  Soutli  America,  '*  Bio  Madeira  '*  (Natterer).    Spec,  in  Imp.  Mus.  Vienna 

This  species  I  have  not  seen.  Its  point  of  distinction  from  P,  hitorquatua  is 
mainly  its  black  under  mandible,  but  a  few  other  characters  are  pointed  out 
in  Sturm's  edition  of  Gould's  Ramphastidae,  as  above,  and  in  Mr.  Gould's 
second  edition. 

17.  Ptbboolossus  tlavibostbis,  Fraser. 

Pteroglossns  flavirostris,  Fras.  Proc.  Zool.  Soc.  London,  1840,  p.  60. 
Pteroglossus  Azarse,  Gould,  Monog.  Ramph.,  1st  ed.  (nee  Vieill.) 
Gould,  Monog.  Ramph.,  1st  ed.  pi.  17,  2d  ed.  pi.  29. 

Qenerally  resembling  the  two  preceding,  but  with  the  scarlet  belt  restricted  to  the  neck. 
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in  f^ont,  and  succeeded  by  a  wide  transverse  belt  of  black,  edged  with  scarlet  on  its  lower 
border ;  Abdomen  greenish-yellow.  Head  above  black ;  throat  and  sides  of  the  neck 
chestnut;  neck  behind  with  a  wide  band  of  brownish-red  or  deep  red  (nearly  scarlet). 
Back,  wings  and  tail  dark  green,  rump  scarlet.  Bill  yellow,  with  a  transverse  band  of 
orange  near  the  cutting  edge  of  the  lower  mandible ;  edge  of  the  upper  mandible  black. 

Totol  length  12  to  15  inches ;  wing  4k  to  6*,  tail  6  to  6f ,  bill  (chord)  3^  to  finches. 

//afc.— Northern  South  America,  New  Grenada,  Northern  Brazil,  Rio  Negro,  Kio  Amazons, 
Para.    Spec,  in  Mus.  Acad.  Philada.  and  Mus.  Smiths.  Washington. 

This  very  handsome  species  is  frequently  received  in  collections  from  Bo- 
gota^ and  is  readily  distinguished  from  the  two  preceding  by  its  wide  band 
of  black  on  the  breast,  the  scarlet  band  being  restricted  to  the  neck  in  front. 
From  the  two  species  next  succeeding,  P.  Maria  and  P.  Azarm^  this  bird  U 
mainly  distingaished  by  the  colors  of  the  bill. 

18.  Pteboolosscs  Marias,  Gould. 

Beauharnaisius  Maria;,  Gould,  Monogr.  Rampb.  Intr.  p.  22  (2d  ed.  1854). 
Gould,  Monogr.  Ramph.,  2d  ed.  pi.  30. 

Much  resembling  the  preceding,  bat  smaller,  and  with  the  under  mandible  entirely  doll 
orange  or  ochre  color  (not  witli  a  stripe  only  or  that  color  on  the  lower  mandible,  as  in  F. 
Atarie).    Other  colors  as  in  P.  Jlavirottrit, 

Total  length  14  inches  (Gould). 

/Tab.— Amazon  River.    Spec,  in  Mos.T 

This  species  I  have  not  seen. 

19.  Pteroglosbus  AzARiE  (Vieillot). 

Ramphastos  Azara,  Vieill.  Nouy.  Diet,  xxxiv.  p.  282  (I8T9). 
Pteroglossus  nigridens,  Temm.  Man.  d'Orn.  i.  p.  75  (1820). 
Gould,  Monogr.  Ramp.  2d  ed.  pi.  28.    Vieill.  Gall.  Supp.  pi.  16.    Le  TailL 
Ois.  Par.  Supp.  pi.  A. 

Resembling  the  two  species  immediately  preceding,  P.  JlavirodrU  and  i*.  Marim^  hnt 
with  a  wide  longitudinal  rand  in  the  opper  mandible  of  orange-red ;  under  mandible  y^K 
low.    Colors  of  plumage  as  in  P.Jlaviro9tr%$^  and  about  the  sane  siae. 

Total  length  14^  inches  (Gould). 

Hah. — Amazon  River  (Gould). 

This  species  I  bare  not  seen. 

4.  Beauhamaisitu, 
Genus  Beauharnaisius,  Bonap.  Consp.  At.  i.  p.  95  (T849>. 

20.  Ptiroglobsus  Beaubabkaisu,  Wagler. 

PteroglossuB  Beaubarnaisii,  Wagl.  "Unterh.  das  Ansland^  1830,  p.  4';o.^ 
Pteroglossus  Pceppigii,  Wagl.  Isis,  1832,  p.  1230. 
Pteroglossus  lepidocephalus,  Nitzsch.  Pterylog.  p.  136  (1840). 
Pteroglossus  ulocomus,  Gould,  Proc.  Zool.  Soc.  London,  1833,  p.  2^. 
Gould,  Monogr.  Ramph.  Itt  ed.  pi.  18,  2d  ed.  pi.  25. 

DifferH  from  all  other  species  in  having  the  feathers  of  the  head  ehangad  into  a  singular 
tissue  resembling  horn  or  whalebone,  wliich  ore  cnrled  on  the  top  of  the  head,  flattened  or 
spatulate  on  the  oeeipnt,  and  black  (on  the  head  above).  Throat  and  sides  of  the  neck 
with  similar  horn-like  feathers,  which  are  straight,  and  a-hite,  tipped  with  black.  Back  of 
the  neck  and  nimp  carmine;  back,  wings  and  tail  dark  irreen.  Breast  yellow,  with  nu- 
merous nmall  spots  of  scarlet;  sides  and  a  wide  band  on  tfie  abdomen  scarlet;  middle  of 
the  abdomen  yellow ;  tibia?  green. 

Total  length  IG  to  18  inches. 

/Tat.— Northern  South  America,  Vpper  Amazon.    Spec,  in  Mus.  Acad.,  Philada. 

A  curious  bird,  easily  recognized  by  its  most  singular  bead-gear,  which  ha» 
the  appearance  of  being  composed  of  curled  shafings  of  born  or  whalebone 
of  a  lastron?  black  cotor.  Rare  in  American  collections,  but  stated  to  be 
common  enough  in  the  countries  on  the  Rio  Amazons.  Specimeni  in  Acad* 
Mus.  were  received  from  European  dealers. 

5.  Baillonius, 

21.  Pteroglossus  Bailloni  (Vieillot). 

Ramphastos  BaiUoni,  Vieill.  Nouv.  Diet,  xxziv.  p.  283  (1819>. 
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Pteroglossus  croceus,  Jard.  and  Selb.  III.  Orn.  i.  (no  page  nor  date.) 
Gould,  Mooogr.  Ramph.  1st  ed  pi.  20,  2d  ed.  pi.  41.     Le  Vaill.  Ois.  Farad, 
ii.  pi.  18.     Jard.  and  Selb.  111.  Orn.  i.  pi.  6. 

A  singular  and  anomalouB  form,  not  related  Bpecifically  to  any  other.  Head  and  entire 
under  partA  saffron-yellow.  Rump  crimdon ;  upper  parts  of  body,  wings  and  tail  yellowish- 
green.    Sexes  alike. 

Total  length  about  15  to  16  inches. 

Uab.—Cenini  and  Eastern  South  America,  Brazil.  Spec,  in  Mus.  Acad.  Philada.  and 
Mus.  Smiths.  Washington. 

Quite  common  in  collections  from  Brazil.  This  peculiar  and  oddly-colored 
species  seems  to  be  most  properly  arranged  here,  thoagh  asually  rated  as  an 
Andigtna,    It  does  not  intimately  resemble  any  other  species  of  Toucan. 

The  following  may  be  an  additional  species  of  PterogloMus^  but  is  doubtful, 
and  unknown  to  modern  naturalists. 

25.  Ftrroglossus  Aldbovandi  (Shaw),  Wagler,  Syst.  Av.  sp.  1  (1827). 
Ramphastos  Aldrovandi,  Shaw,  Gen.  Zool.  viii.  p.  366  (1811). 
Ramphastos  picatus,  Linn.  Syst.  Nat.  i.  p.  152  (12th  ed.  1776)  ? 

Albin's  Birds,  ii.  pi.  25. 

'*  This  bird  is  little  bigger  than  the  common  Magpie;  the  head,  neck,  and' 
upper  part  of  the  back  towards  the  neck,  are  blacK  ;  the  rest  of  the  back  and 
wings  show  something  of  a  cinereous  whiteness.  The  breast  shines  with  a 
most  bright  and  lovely  gold  or  saffron  color,  with  a  certain  redness  near  the 
beginning  ,*  the  belly  and  thighs  of  a  most  beautiful  Vermillion  or  scarlet 
color.  The  red  color  reaches  almost  half-way  of  the  tail,  and  is  intercepted 
by  a  broad  bar  of  black,  and  ending  in  a  beautiful  red  ;  the  legs,  feet  and 
claws  are  black." 

'*  Its  bill  is  very  large,  considering  the  bigness  of  the  bird  ;  its  length  was 
six  inches,  breadth  at  the  upper  part  towards  the  head  two  inches  and  a  quar- 
ter, the  circumference  at  the  same  place  five  inches  and  a  half;  the  upper 
chap  is  large  and  somewhat  hooked,  with  a  cavity  exactly  fitting  the  under 
chap,  both  serate  [tic)  or  toothed,  and  of  a  thin  bony  substance,  and  a  cover- 
ing over  that  of  a  horny-like  scale,  both  very  thin  and  light,  weighing  but 
eight  drachms.  It  was  of  a  yellowish  color,  clouded  with  a  darkish  green^ 
towards  the  end  or  point  reddish  ;  its  nostrils  were  situate  just  above  the 
horny  substance  of  the  bill,  adjoining  to  the  head,  which  is  large  and  thick, 
as  is  suitable  and  requisite  to  sustain  a  bill  of  that  length  and  bigness." — A 
Natural  History  of  Birds,  illustrated  with  two  hundred  and  five  copper  plates 
curiously  engraven  from  life,  and  exactly  colored  by  the  author,  Eleazer 
Albin.  To  which  are  added  Notes  and  Observations  by  W.  Derham,  D.  D., 
Fellow  of  the  Royal  Society.     London,  1738  (vol.  ii.  p.  24). 

The  peculiarities  of  the  bird  here  described  are  the  abdomen  and  thighs 
being  scarlet,  and  the  tail  being  scarlet  at  base  and  tipped  with  <'  beautiful 
red."  The  plate,  "  exactly  colored,"  seems  to  represent  a  Pteroglottua^  but  of 
a  species  quite  unknown,  and,  in  fact,  has  much  the  appearance  of  a  fictitious 
specimen,  though  Albin,  as  above  (ii.  p.  24),  intiniates  that  he  has  seen  it 
living.     It  is  the  sole  authority  for  the  species. 

IIL    Genus  SBLENIDERA,  Gould. 

Genus  Selenidera,  Gould,  Icon.  Av.  pt.  i.  (1837). 

1.  Selenidera, 

1.  SiLBinDiBA  MACULiROSTRis  (Lichtcustein). 

Pteroglossus  mnculirostris,  Licht.  Verz.  p.  7  (1823). 
Ramphastos  maculatus,  Yieill.  Gal.  Ois.  ii.  Supp.  p.         (1834). 
Gould,  Monog.  Ramph.   1st  ed.  pi.  24,  2d  ed.  pi.  31.     Yieill.  Gal.  ii.  Supp. 
pi.  14,  15.     Jard.  and  Selby,  111.  Orn.  i.  pi.  26.     Le  Vaill.  Ois.  Par.  pi.  15, 
Supp.  pL  A.A. 
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With  this  species  we  again  enter  npon  a  group  resembling  each  other  in 
colors  of  plumage,  but  distinguished  by  different  colors  and  markings  of  the 
bills.  All  the  species  are  smaller  than  in  either  of  the  preceding  groups, 
Ramph(uto9  or  Pteroglotttu^  and  form  apparently  a  natural  and  readily  defined 
group,  probably  generic.  All  the  species  are  singularly  alike  in  colors  of 
plumage,  and  are  nearly  of  the  same  size.  They  are,  without  exception,  repre* 
sented  with  extraordinary  accuracy  in  Mr.  Gould's  Monograph  of  the  Family 
RamphcutidsR.  The  ear  coTerts  are  yellow  in  all  known  species  of  this  group, 
and  present  an  immediately  available  generic  character. 

Adult  cf .  Bill  pale  blaish  or  greenish- white,  darker  on  the  culmen  and  at  the  base ;  n^ 
per  mandible  with  about  four  or  Ave  irregular  transverse  bars  of  black,  the  lost  of  which 
(^nearest  the  tip)  extends  tf>  the  under  mandible  also,  forming  a  very  distinct  and  nearly 
perfect  transverse  band  across  both  mandibles  near  the  end.  Head,  neck  and  breast  gloesy 
black ;  ear  coverts  orange  nejtrest  the  eye,  pale  yellow  posteriorly.  Narrow  band  of  yellow 
on  the  back  of  the  nook ;  back,  wings  and  tail  dark  olive^reen,  tinged  somewhat  with 
yellowish  on  the  back  and  rump.    Flanks  with  a  large  spot  of  orange ;  abdomen  yellowiah- 

freen ;  under  tail  coverts  scarlet    About  six  middle  tail  feathers,  tipped  with  chestnut 
'eet  greenish-brown. 

Adult  9-  Head,  neck  and  breast  reddish-chestnnt;  otherwise  much  as  in  the  male. 
Total  length  about  12  to  13  inches ;  wing  5  to  5^.  tail  4U  to  5,  bill  (chord)  2U  inches. 
/Toft.— Central  and  eastern  Brazil.  Rio  ae  Janeiro,  St  Katharines,  Bahia.    Spec  in  Mns. 
Smiths.  Washington,  and  Mus.  Acad.  Philada. 

Abundance  of  specimens  of  this  species  in  Smiths.  Mus.  and' Acad.  Mus., 
but  not  specially  stating  locality  ;  nor  is  there  any  specimen  in  young  or  im- 
mature plumage.    It  is  brought  commonly  from  Brazil. 

2.  Selenidera  Gouldii  (Natterer). 

Pteroglossus  Gouldii,  Natt.  Proc.  Zool.  Soc.  London,  1837,  p.  44. 
Gould,  Monog.  Ramph.  2d  ed.  pi.  32.     Icon.  Av.  pi.  7. 

Much  resembling  the  preceding,  and  abont  the  same  sise,  but  with  the  basal  half  to  two- 
thirds  of  the  upper  mandible  black  (not  with  transverse  bars  or  bands,  as  in  that  species, 
S.  maculirostri*.)  Under  mandible  vrith  one  transverse  band  near  the  tip.  Large  spacea 
on  the  flanks  deeper  orange. 

9  •  Very  nearly  as  in  8.  maadiroitrit,  but  with  the  upper  mandible  black  at  base,  as  in  the 
male. 

Total  length  12  to  13  inches. 

JJaft.— Northern  South  America,  Para,  Rio  Amasons.    Spec,  in  Mus.  Acad.  Philada. 

Easily  distinguished  by  the  black  of  the  upper  mandible,  and  inhabits 
more  northern  regions  of  South  America  than  S.  macuUroatrU.  Specimens  in 
Acad.  Mus.  labelled  '*  Para''  and  *^  Rio  Amasons,"  the  latter  from  Mr.  Wallace*! 
collections. 

3.  Sblbridira  Lanosdobffii  (Wagler). 

Pteroglossus  LangsdorflSi,  Wagl.  Syst.  Ay.  ^827.) 
Gould,  Monog.  Ramph.  1st  ed.  pi.  28,  2d  ed.  pi.  33. 

Resembling  the  preceding  two  species,  but  with  the  bill  entirely  bluish-black,  paler  at 
base,  especially  of  the  under  mandible.  Colors  of  the  plumage  much  as  in  the  preceding, 
in  both  sexes. 

Total  length  about  12  to  13  inches. 

Hah. — WeHtcrn  South  America,  Peru,  Amazon  River  (Lieut  Hemdon).  Spec,  in  flmitha. 
Mus.  Washington,  and  Mus.  Acad.  Philada. 

This  species  has  the  upper  mandible  uniform  bluish-black  or  dark  horn- 
color,  paler  at  base ;  under  mandible  with  the  paler  base  extending  to  one- 
half  to  two-thirds  of  its  length,  bluish-black  in  the  terminal  portion.  Easily 
distinguished  from  the  two  preceding  or  other  species  by  these  colors  of  the 
bill.  Lieut.  Herndon's  specimens  in  Smiths.  Mus.  are  labelled  **  Amason 
River,"  but  as  he  crossed  the  continent  on  the  route  of  that  river,  they  are 
probably  from  its  western  or  head  waters.  Other  specimens  in  Acad.  Mui. 
are  from  Peru. 

4.  Sblenidbra  Rbinwardtii  (Wsgler). 

Pteroglossus  Reinwardtii,  Wasrl.  Syst.  At.  (1827.) 
Gould,  Monog.  Ramph.  1st  ed.  pi.  26,  2d  ed.  pL  34. 

[Sept 
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Like  the  preceding,  but  with  the  bill  dull  red  in  the  banal  two-thirds  of  both  mandibles; 
terminal  onMhird  bluish-black.  Plumage  in  both  sexes  much  as  in  the  preceding.  SiEO 
perhaps  rather  larger. 

Total  length  12Vf  to  133^  inches. 

Hah. — Western  South  America,  Peru,  Ecuador?    Spec,  in  Mus.  Acad.  Philada. 

Having  an  entirely  peculiar  coloring  of  the  bill,  and  inhabiting  western  and 
perhaps  north-western  South  America.  Mr.  Gould  mentions  a  specimen 
which  was  probably  from  the  country  on  the  Rio  Napo.  Specimens  in  Acad. 
Mas.  are  from  Pern. 

5.    SiLBXIDRBA   NaTTBBBRI  (Oould). 

Pteroglossos  Nattereri,  Gould,  Proc.  Zool.  Soc.  London,  1835,  p.  157. 
Goald,  Monog.  Ramph.  1st  ed.  pi.  25,  2d  ed.  pi.  35. 

Bill  red,  but  with  culmen  green,  and  with  several  irregular  transTerse  bars  of  greenish- 
black  across  both  mandibles,  widest  at  the  base.  Ear  coverts  pale  yellow  nearest  the  eye, 
orange  posteriorly  (the  reverse  of  all  the  preceding  species).  Chpstnut  color  of  the  tibia 
extending  on  the  flanks.    Plumage  generally  as  in  all  the  preceding  in  both  sexes. 

Total  length  12  to  1.1  inches. 

JETu^.— Northern  South  America,  Bio  Negro,  British  Guiana.  Spec,  in  Mus.  Acad.  Philada. 

Differing  again  from  all  of  the  precedins^  in  the  colors  of  the  bill,  and  hav- 
ing the  colors  of  the  ear  spot  reversed,  as  above  described.  Spec,  in  Acad. 
Mas.  labelled  as  above. 

2.  Piperivorus, 
Orenns  Piperivonis,  Bonap.  Ois.  De  Lattre,  p.  84  (1854). 

6.  Sblbnidbba  pipbrivora  (Linnaeus). 

Ramphastos  piperivorus,  Linn.  Syst.  Nat.  i.  p.  103  (1758). 
Pteroglossus  culik,  Wagl.  Syst.  Av.  (1827.) 

Gould,  Monog.  Ramph.,  Ist  ed.  pi.  27,  2d  ed.  pi.  36.  Buff.  PL  Enl.  577,  729. 
Edwards'  Birds,  vii.  pi.  330.     Le  Vaill.  Ois   Parad.  pi.  13,  14.      ' 

This  species,  though  having  in  the  male  the  same  general  colors  of  plumage 
as  all  the  preceding  species  of  the  genus  Setenidera^  differs  in  the  bill  being 
longer  and  more  strongly  curved,  and  the  plumage  of  the  female  is  different 
from  that  of  those  species,  and  quite  peculiar.  The  bill  somewhat  approaches 
that  of  Pteroffloaam,  and  this  species  may  be  regarded  as  an  analogue  of  that 
group  in  the  present,  just  as  the  next  species  represents  Ramphastos,  This 
species,  nndonbtedly,  as  Mr.  Gould  remarks  with  his  usual  accuracy  and  ex- 
cellent judgment,  is  properly  to  be  retained  in  this  genus. 

Adult  (f.  Upper  mandible  red  at  base,  with  its  terminal  seven-eighths  black ;  under 
mandible  witn  its  basal  one-half  red,  and  its  terminal  one-half  black  (base  of  bill  dull  red- 
dish-yellow in  dried  specimens).  Ear  spot  yellow,  or  very  Hliglitly  tinged  with  orange. 
Large  space  on  the  flanks  yellowish-green,  scarcely  distinguishable  in  some  specimens. 
Other  p  umage  as  in  the  preceding,  but  with  the  green  of  the  upper  parts  darker.  All  the 
tail  feathers  tipped  with  chestnut 

ToUl  ength  12}4  to  13)^  inches. 

Adult  9*  A  wide  space  on  the  neck  behind  chestnut;  top  of  the  head  black.  Back, 
wings  and  tail  green,  the  back  with  a  yellow  tinge.  Throat,  nock  before  and  breast  fine 
bluish-gray,  with  a  greenish  tinge  running  into  yellowish-green  on  the  abdomen.  Tibi» 
chestnut,  generally  mixed  with  green ;  under  tail  coverts  scarlet;  tail  feathers  tipped  with 
chestnut.    Legs  greenish-brown. 

HcUk — Northern  South  America,  Guiana,  Cayenne,  Rio  Amazons.  Spec  in  Mus.  Acad. 
PhUada. 

Numerous  specimens  in  Acad.  Mus.,  labelled  as  above. 

3.  Ramphastoides. 

7.  Sblbxidbra  8PBCTABILI8,  Casslu. 

Selenidera  spectabilis,  Cass.  Proc.  Acad.  Philada.  1857,  p.  214. 

Jour.  Acad.  Philada.  iv.  pi.  1  (quarto). 

The  largest  species  of  this  genus,  and  with  the  bill  larger  and  wider  verti- 
cally. Easily  distinguished  from  either  of  its  congeners  by  its  size  and  the 
colors  of  the  bill,  though  having  the  same  general  colors  of  plumage.  Ear 
covertB  yellow. 
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Adult  cf .  Colore  of  the  upper  mandible  divided  obliquely  by  a  line  from  below  the  no»- 
tril  U)  the  edge  of  the  upper  mandible  within  its  terminal  one^hird.  Upper  portion  and 
tip  greenish-yellow  (in  dried  opecimen);  lower  portion  and  under  mandible  greeniab- 
bfack,  piilor  at  bawe.  Bill  at  bai»e  with  a  line  of  black  (aa  in  Boecies  of  RamphaMU>g).  Ear 
spot  liKht  yellow;  flank  with  a  large  spot  of  oranRe-yellow.  Head,  neck  a«d  body  below 
gloBsy  blark  ;  back  and  wings  dark  olive-greon.  Under  tail  coverta  acarlet;  tibia  chest- 
nut. Tail  greoniHh-bluc,  with  gray  tinge  (uniform,  and  having  no  chestnut  tips).  Legs 
bluinli-brown. 

Adult  ^.  Kill  a8  in  the  male.  Head  above  and  neck  behind  dork  chestnut;  other  pin- 
mage  as  m  the  nmk*. 

Total  length  aUiut  13  inchc8  j  wing  f}}4,  tail  5,  bill  (chord)  4  inches. 

//u/>.— Northern  .South  America,  Central  America,  "Cocuyas  de  Vcragua.  New  Grenada" 
QlT.  RoUrt  W.  Mitchell),  '* Province  of  Choco,  New  Grenada"  (Mr.  W.  8.  Wood,  Jr.),  Cost* 
Rica  (Mr.  J.  Carmiol).    8pec.  in  Mu8.  Smiths.  Washington,  and  Mus.  Acad.  Philada. 

Specimens  in  Smiths.  Mas.  are  in  the  valuable  collections  of  Mr.  Julian  Car- 
miol, from  Coata  Rica,  and  from  Captain  Michlcr's  collection  from  the  Rio 
Atrato.  Mr.  Mitchell's  type  specimens  in  Acad.  Mas.  are  from  New  Grenada, 
as  above. 

IV.  Genus  AULACORAMPHUS,  G.  R.  Gray. 

Genus  Aulacoramphus,  G.  R.  Gray,  List  Gen.  1840,  p.  50. 

Aulacoihynchus,  Gould,  Proc.  Zool.  Soc.  London,  1834,  p.  147. 

1.  Aulacoramphus, 

1.  AcLACORAMPHCS  8ULCATU8  (Swainson). 

Pteroglossus  sulcatus,  Swains.  Jour.  Roy.  Inst.  ix.  p.  267. 
Swains.  Zool.  III.  i.  pi.  44.     Temm.  PI.  Col.  356.     Gould,  Mon.  Ramph.,  1st 
ed.  pi.  31,  2d  ed.  pi.  42. 

Entire  plumage  grass-green,  darker  on  the  upper  parts  ot  the  body,  wines  and  tail 
lighter,  and  tinged  with  yellow  on  the  under  parts;  throat  bluish  or  grayish-white ;  cheeks 
and  narrow  xtripe  over  the  eye  blue.  (Rump  green,  uniform  with  the  back.)  Both  mandi* 
bles  with  wide,  very  distinct  grooves  througnout  their  length.  Upper  part  of  upper  man- 
dible and  tip  of  under  mandible  brownish-red ;  lower  part  of  upper  mandible  black.  Under 
man(libl<>,  at  tuise,  red  (tip  brownish-red):  intermediate  space  black.  Legs  greenish- 
brown.    Tail  bluifh  at  the  end  (not  tipped  with  reddish-brown,  as  in  the  next  succeeding). 

Total  length  about  13  inches;  wing  4V^  to  5^,  tail  5,  bill  (chord)  2W  to  3  inches. 

//ufc.— Northern  South  America,  Venezuela,  "Caraccas."    Spec,  in  mus.  Acad.  Phflada. 

Easily  distinguished  by  the  grooved  or  «»/ca/«  bill,  but  especially  that  charac- 
ter in  the  under  mandible.  In  the  specimens  now*  before  me  there  is  con- 
siderable difference  in  size,  and  especially  in  that  of  the  bill ;  and  in  one  spe- 
cimen, obtained  at  Caraccas,  the  bill  measures  2}  inches,  wing  4^  inches.  In 
the  largest  specimen  the  bill  is  3  inches,  wing  5^  inches.  Several  specimens 
in  Acad.  Mus. 

This  species  is  the  type  of  a  group,  undoubtedly  generic,  first  indicated  by 
Mr.  Gould  under  the  name  Aulaeorhf/nehus,  but  which,  having  been  previously 
used,  was  changed  l)y  Mr.  Gray  to  Aulacoramphus^  as  above.  It  is  a  singularly 
uniform  group  in  coloring,  all  of  the  eleven  species  at  present  known  being  of 
grass-green  and  yellow  colors,  though  the  species  are  for  much  the  greater 
part  more  strongly  distinct  from  each  other  than  in  any  other  grroup  of  this 
family.  My  present  impression  is  that  size  is  an  uncertain  character  in  this 
genus,  and  more  variable,  and  generally  so,  in  the  same  species  than  usual. 

2.  Aulacoramphus  Dkrbiaxus  (Gould). 

Auliicorhynchus  Derbianus,  Gould,  Proc.  Zool.  Soc.  London,  1835,  p.  49. 
Gould,  Mon.  llamph.  1st  ed.  pi.  32,  2d  ed.  pi.  43. 

Upper  mandible  only  sulcato ;  occiput  with  a  wide  transverse  band  of  pale  blue;  longer 
tail  featherH  tipped  with  r<'ddi»h-che»tnut.  (Rump  jijreen,  uniform  with  the  back.)  BoUi 
mandible!*  at  t>ase  brownish-red ;  tip  of  upper  mandible  red ;  intermediate  space  of  both 
mandibloft  black.  Entire  other  plumage  grass-green;  throat  bluish  or  grayish-white; 
cheeks  blue ;  line  over  the  eve  bluish-white ;  line  at  t>aso  of  bill  white,  and  very  conspicu- 
ous,   larger  than  the  prece<ling. 

Total  length  about  14  to  15  inches. 

i/a 5.— Western  South  America,  Peru  (Dr.  W.  S.  W.  Ruschenberger,  U.  8.  Navy),  "  Oolnm- 
bie"  (Mr.  J.  P.  Verreaux's  label),  Bolivia  (Mr.  Oould). 
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Resembling  the  preceding  in  colors,  but  easily  distinguished  by  the  large 
occipital  band  of  pale  blue,  and  has  the  longer  tail  feathers  tipped  with  chest- 
nut (which  is  not  the  case  in  the  preceding.  A:  tulcatus).  The  under  mandible 
is  not  grooved,  as  in  the  preceding. 

Of  this  species,  specimens  from  Peru  seem  to  have  the  bills  darker  than  in 
others  labelled  as  from  *'  Columbie  "  in  Mr.  Jules  Vcrreaux's  hand-writing, 
though  otherwise  quite  similar.  In  the  Acad.  Mus.  there  are  specimens  in 
very  fine  plumage  from  the  "  Province  of  Curco,  Peru,"  in  the  valuable  col- 
lections presented  by  Dr.  W.  S.  W.  Ruschenberger,  of  the  United  States  Navy. 

3.  AULACORAMPHUS    CA8TANI0BHTNCIICS  (Gould). 

Ptcroglossus  (Aulacorhynchus)  castaneorhynchus,  Gould,  Ann.  and  Mag. 

Nat.  Hist.  1842,  p.  238. 
Aulacoramphus  castaneirostris,  Bonap.  Ois.  Delattre,  p.  84  (1854). 
Gould,  Mon.  Ramph.  2d  ed.  pi.  44. 

Larger.  Bill  fine  chestnut-red,  oulmen  usually  black;  large  space  in  middle  of  under 
mandible  usually  black;  line  of  white  at  bajie  of  bill  wide  and  very  distinct,  especially  on 
under  mandible.  Rump  scarlet;  longer  feath«'r.s  <>f  th^  tail  widely  tipped  with  browniMh- 
chestnut.  Entire  plumage  ^»8t4-grecn.  with  a  golden  tinge  on  the  neck  behind  and  back, 
paler  and  strongly  tinged  with  blue  on  the  imder  pai'ts,  especially  the  breast ;  middle  tail 
feathers  strongly  tinged  with  blue;  cheeks  and  small  spot  over  tiie  eye  blue. 

Totxil  length  about  17  to  10  inches. 

Iia6.— Northern  South  America,  New  Grenada,  "  Bogota."    Spec,  in  Mus.  Acad.  Philada. 

The  largest  species  of  this  group.  Much  resembling  the  preceding,  A.  Derbi- 
anuSj  but  with  the  rump  scarlet.  In  three  specimens  now  before  me  in  Acad. 
Mus.,  no  two  are  exactly  similar  in  the  colors  of  tht*  bill,  and  one  only  corres- 
ponds in  that  respect  with  Mr.  Gould's  beautiful  plate  of  this  species.  In  two 
others  a  band  of  black  is  strong  and  well-defined  on  the  culmen  and  on  the 
middle  of  the  lower  mandible.  In  the  one  specimen  the  black  of  the  culmen 
is  much  more  restricted  and  less  clearly  dehiied,  and  the  under  mandible  al- 
most entirely  black. 

Easily  distinguished  from  either  of  the  preceding  by  its  scarlet  rump  and 
larger  size.     Specimens  in  Acad.  Mus.  from  Bogota. 

4.  AULACORAMPHUB    H.«MAT0PYGD8    (Gould). 

Pteroglossus  haematopygus,  Gould,  Proc.  Zool.  Soc.  London,  1834,  p.  147. 
Gould,  Mon.  Ramph.  1st  cd.  pi.  3.3,  2d  ed.  pi.  45. 

Like  the  preceding,  A.  cattbineorhvnchtUy  but  smaNer,  and  with  a  shorter  and  stouter  bill* 

Total  length  14  inches  (Mr.  Gould). 

lfa6.~Ecuador.    Spec,  in  coil.  Mr.  John  Gould,  and  Dr.  P.  L.  Sclater,  London. 

In  the  large  collection  now  under  examination  I  have  no  specimen  which 
exactly  corresponds  with  Mr.  Gould's  plate  and  descriiitiou,  but  I  do  not  find 
any  characters  which  might  not  readily  be  found  in  the  young  of  the  prece- 
ding, A.  eattaneorhynchus^  especially  in  view  of  the  liiibility  to  variation  which 
seems  to  prevail  in  this  group.  One  specimen  only  known  to  Mr.  Gould,  but 
this  species  is  given  by  Dr.  Sclater  in  List  of  Birds  from  Pallatauga,  Ecuador. 
(Proc.  Zool.  Soc.y  London,  1859,  p.  146). 

5.  AuLACORAifPHUB  CiBRULBiciNCTUs  (D'Orbiguy). 

Aulacoramphus  caeruleicinctus,  D'Orb.  Voy.  Am.  Ois.  p.  382  (1844). 
Pteroglossns  Lichtensteini,  Sturm  ed.  Gould's  Monog.  (not  paged,  1845). 
D'Orb.  Voy.  Am.  Mer.  Ois.  pi.  66.     Gould.  Mon.  R^imph.  2d  ed  pi.  46. 

Large;  bill  dark  bluish  horn-color,  with  the  tip  and  edges  of  both  mandibles  yellowish- 
white.  Wide  transverse  band  on  the  breast  pale  liliie.  Rump  red;  tips  of  longer  tail 
feathers  brownisliH'hestnut;  throat  bluish-white ;  cheeks  blue:  line  over  the  eye  bluish- 
white.  Entire  other  plumage  grass-green,  tinged  with  yellow  on  the  abdomen  and  under 
tail  coTerU). 

Total  length  from  14  to  16  inches. 

Haft.— Western  8outh  America,  Bolivia,  ''Columbie."  Spec,  in  Mus.  Acad.  Philada.  and 
Mus.  Smiths.  Wabhington. 

The  bluish  or  horn  color  of  the  bill  is  peculiar,  and  immediately  available  in 
the  recognition  of  this  species.     Five  specimens  in  Mus.  Acad,  differ  in  size 

1867.] 


120  PR0CSEDIN08  OF   THE  AOADEMT  Or 

and  also  in  length  and  thickness  of  bill,  two  specimens  from  D'Orbigny's  col- 
lections being  the  smallest,  and  probablj  not  adult.     These  last  are  from 
"  Yungas,  Bolivia."     Others  are  labelled  "  Columbie,"  in  the  hand-writing  of 
Mr.  Jules  Verreaux.     The  wide  pectoral  band  of  pale  blue  is  also  a  strong  and 
peculiar  feature  in  this  species. 

One  specimen  of  this  fine  species  is  in  the  very  interesting  and  valuable 
collection  presented  to  the  Smithsonian  Institution  by  the  Hon.  D  K.  Cartter, 
of  Washington,  D.  C,  and  made  by  him  while  Minister  of  the  United  States  f 
the  republic  of  Bolivia. 

2.  Bamphoxanthttt. 
Genus  Ramphoxanthus,  Bonap.  Ois.  De  Lattre,  p.  84  (1854). 

6.   AULACORAHPHUS    PRASINUS  (Gould). 

Pteroglossus  prasiuus,  Gould,  Monog.  Raroph.  1st  ed.  p.         (1834). 
'^  Pteroglossus  prasinus,  Lichtenstein,"  Gould,  as  above. 
Gould,  Mon.  Raraph.  1st  ed.  pi.  29,  2d  ed.  pi.  47. 

Upper  mandible  yellow,  with  a  longitudinal  stripe  on  its  cutting  edge  black  ;  spot  at  the 
base  of  the  nulnicn  black,  paHHing  into  chestnut-red  anteriorly,  and  a  small  irregular  spot 
of  blurk  below  the  nostril :  under  mandible  black.  Under  tail  coverts  chestnut,  and  idl 
the  tail  coverts  tipped  with  chestnut.  Throat  and  cheeks  white,  frequently  tinged  with 
yelldwiph  or  bluish.  Entire  other  plumage  gross-green,  tinged  with  golden  on  tne  head 
and  neck  behind,  and  with  blue  on  the  under  parts  of  the  body,  at  the  ends  of  the  shorter 
quills,  and  towards  the  ends  of  the  longer  tail  feathers. 

Total  length  13  to  W4  inches ;  wing  5,  tail  5  to  ftU  inches. 

/r<i6.— Mexico,  Ja]apa(Mr.  D'Oca),  Orizaba  (Prof.  F.  BumichrastX  Mirador,  near  Vera 
Cruz  (Dr.  C.  Sartorius).  Guatemala,  Cohan,  Clusec  (Mr.  Henry  Hague).  Spec,  in  Mus.  Acad. 
Philada.  and  Mus  8miths.  Washington. 

An  abundant  species  in  American  coUections,  and  contained  in  all  the  vari- 
ous and  interesting  collections  from  Jalapa,  Mexico,  sent  to  the  United  States 
by  Mr  Raphael  Montes  D'Oca.  Also,  usually  in  the  very  fine  collections  from 
Orizaba  sent  by  Prof.  Sumichrast,  and  from  .Mirador  by  Dr.  Sartorius,  to  the 
Smithsonian  Institution.  Specimens  in  the  Smiths.  Museum  from  '*  Central 
Guatemala  "  are  in  a  very  valuable  collection  made  by  Mr.  Henry  Hague. 

This  is  the  first  of  several  species  in  which  the  upper  mandible  is  yellow,  as 
above  described.  Very  handsomely  figured  by  Mr.  Gould,  as  above  cited.  The 
line  at  the  base  of  the  bill  in  this  species  is  yellow. 

7.  AuLAGORAMPHus  Waolkri  (Sturm). 

Pteroglossus  Wagleri,  Sturm,  ed.  Gould's  Mon.  Ramph.  (not  paged,  1845). 
Pteroglossus  pavoninus,  Gould.  Proc.  Zool.  Soc.  London,  1835,  p.  158, 
^<  Pteroglossus  pavoninus,  Mus.  Mun.,"  Gould,  as  above. 
Gould,  Mon.  Ramph.  Ist  ed.  pi.  30,  2d  ed.  pi.  48. 

Like  the  preceding,  A.prasinug^  but  with  the  base  of  the  upper  mandible  black  (yellow 
in  A  prasinHfi\  and  the  line  at  the  base  orange-yellow. 
Total  length  about  14  inches, 
//aft.— Mexico?    Spec,  in  Imp.  Mus.  Vienna. 

This  species  I  have  not  seen,  but  from  Mr.  Gould^s  and  Mr.  Sturm's  descrip- 
tions and  figures  I  have  no  doubt  that  it  is  an  entirely  valid  and  respectable 
species. 

8.    AULACORAMPBUS   ALBIVITTATA  (BoisSOnCau). 

Pteroglossus  albivitta,  Boiss.  Rev.  Zool.  1840,  p.  70. 
Pteroglossus  microrhynchus,  Sturm,  Mon.  Ramph.  (name  on  plate). 
Gould,  Mon.  Ramph.  2d  ed.  pi.  49. 

Like  the  two  immediately  preceding,  .<4.  praWntM  and  J.  WagUri,  but  with  a  wide  traoaverse 
band  at  base  of  the  bill,  white  and  conspicuous  (narrow  and  yellow  in  those  species).    Up> 

Eer  part  of  upper  mandi!)le  yellow,  lower  part  black;  a  narrow  band  across  the  calmen 
rowniMh-blacK.    Plutnage  as  in  A. prasinus. 
Total  length  about  13  inches. 

//j&.— Northern  South  America.  New  Grenada,  Bogota.  Spec,  in  Mus.  Acad.  Phflada.  and 
Mus.  Smiths.  Washington. 
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Freqaently  received  in  Bogota  colIectioDS,  and  Beveral  specimens  in  Acad. 
Mns.  are  labelled  "  Colambie  "  in  Mr  Verreaux's  hand-writing.  Much  resem- 
bling the  two  preceding,  especially  A .  prcuinus,  but  easily  recognized  by  its 
white  band  at  the  base  of  the  bill.  The  black  portion  of  the  under  mandible 
is  also  much  wider. 

9.  AULACORAMPHUS   ATROQULARIB  (Sturm). 

Pteroglossus  atrogularis,  Sturm  ed.  Gould's  Mon.  Ramph.  (not  paged,  1845). 
Gould,  Mon.  Ramph.  2d  ed.  pi.  50. 

*  Throat  black.  Upper  part  of  upper  mandible  yellow,  lower  part  black ;  npper  mandible 
with  a  lino  of  white  at  base,  frequently  tinged  with  yellow,  or  with  a  line  of  white  and  an- 
other of  yellow  at  bane.  Under  mandible  black,  with  a  wide  line  of  white  at  base,  Home- 
times  tinged  with  yellow.    Colors  generally  as  in  A.  pnuintu  and  A.  Invittatui: 

Total  length  12^  to  15  inchen. 

JETtifr— Western  South  America,  "Peru,  Ecuador"  (Mr.  Gould),  "  Ck)lumbie "  (Mr.  Ver- 
reaux's label).    Spec,  in  Mus.  Acad.  Philada. 

The  peculiarity  of  this  species  is  the  black  throat,  which  character  is  strongly 
defined  in  two  specimens  in  Acad.  Mus.,  but  in  one  other  the  throat  is  black, 
tinged  and  edged  with  blue.     This  specimen  is,  however,  evidently  not  adult. 

10.  AULACORAMPHUS    CuVRULEOOULARIB,  Gould. 

Aulacoramphus  caeruleogularis,  Gould,  Proc.  Zool.  Soc.  London,  1853,  p. 
45. 
Gould,  Mon.  Ramph.  2d  ed.  pi.  51. 

Throat  and  cheeks  blue.  Upper  mandible  with  a  wide  transverse  band  of  reddish-chest- 
nut at  iMse,  and  also  a  longitudinal  band  of  black  in  the  basal  one-third  of  the  culmen. 
Upper  part  of  upper  mandible  yellow,  lower  part  black ;  under  mandible  black ;  a  wide  line 
at  base  of  bill  yeilow  in  upper  mandible,  wider  and  white  in  the  lower  mandible.  Inferior 
tail  coverts  chestnut;  all  the  tail  feathers  tipped  with  chestnut.  Entire  other  plumage 
grass-green,  strongly  tinged  with  golden  on  the  head,  and  with  yellow  on  the  aodomoa. 
Legs  bluish-brown. 

Total  length  about  1214  to  14  inches ;  wing  4^^  to  6,  tail  4}4  bill  (chord)  2^  to  3  inches. 

** Iris  black,  length  14  inches"  (Dr.  A  von  Frantzius).  ** Iris  brown,  length  14U  inches'* 
(Mr.  J.  Carmlol).    "  9 .  length  13  inches." 

Hub.— Ctosta  Rica,  **  Berps,"  "La  Pallia.*'  **8an  Jose"  (Dr.  A.  von  Fransius),  "Dota," 
'*Barranca,"**Turrialba"  (Mr.  J.  Carmiol),  Veragua  (Mr.  Gould).  Spec,  in  Mus.  Smiths. 
Washington. 

Numerous  specimens  in  the  Smiths.  Coll.,  exclusively  from  Costa  Rica.  This 
species  strongly  resembles  the  immediately  preceding,  A.  atrogularit^  but  has 
the  throat  blue  instead  of  black,  and  the  plumage  of  the  head  is  glossed  with 
golden  yellow,  and  in  other  respects  it  is  quite  distinct  and  easily  recognized. 
Seems  to  be  the  most  abundant  species  of  Toucan  inhabiting  Costa  Rica. 

• 

11.  AULACORAMPHUS    CYANOLJBMUS,  Gould. 

Aulacoramphus  cyanolaemus,  Gould,  Proc.  Zool.  Soc.  London,  1866,  p.  24. 

**  Male.  Bill  black,  with  a  small  mark  of  yellow  at  the  tip  of  the  upper  mandible,  and  a 
bandof  white  at  the  base  of  both  mandibles,  except  on  the  culmen;  this  whit«  Imud  is 
much  narrower  on  the  upper  than  on  the  under  mandible,  and  moreover  has  the  posterior 
half  of  its  breadth  pale  yellow.  Naked  skin  around  the  eyes  dull  red ;  throat  grayish-blue, 
^[>proachinff  to  violet,  and  becoming  of  a  deeper  tint  where  it  Joins  the  green  of  the  neck ; 
a  tinge  of  blue  also  appears  at  the  base  of  the  ear  coverts,  towards  the  bill,  and  over  the 
eye,  where,  however,  it  becomes  of  a  greener  hue.    Plumage  of  the  head  and  body  deep 

Srass-green,  with  a  wash  of  yellow  on  the  flanks ;  primaries  black,  edged  with  brown ;  un- 
er  surface  of  the  wing  pale  yellow ;  tail  feathers  deep  srreen,  conspicuously  tipped  with 
chestnut :  under  tail  coverts  chestnut-brown ;  legs  green. 

•*  Total  length  of  male  12  inches ;  bill  2%,  wing  b%,  tail  5U,  tarsi  1^." 

**  Female.  Precisely  similar  in  color,  but,  as  is  the  case  with  all  the  other  species  of  the 
genus,  much  smaller  than  the  male." 

**/f.i6.--Loxa  in  Ecuador." 

"AeiU'irV.— This  well  marked  species  is  allied  to  ihe  AuUumramphui  cmruUigularii  of  Pana- 
ma and  the  A.  atriffulari*  of 'Peru^  but  differs  from  the  former  in  the  smaller  extent  of  blue 
on  the  throat,  from  the  latter  in  having  no  trace  of  black  on  that  part,  and  from  both  in  the 
markings  of  the  bill."    (Mr.  Gould.) 

This  is  Mr.  Gould's  description,  but  the  species  is  unknown  to  me. 
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V.  Genus  ANDIGENA,  Gould. 
Genus  Andigena,  Gould,  Proc.  Zool.  Soc.  London,  1850,  p.  93. 

1.    Andigena, 

1.  Andigena  hypoglaucus  (Gould). 

Pteroglossus  hypoglaucus,  Gould,  Proc.  Zool.  Soc.  London,  1833,  p.  YO. 
Gould,  Mod.  Ramph.  1st  ed.  pi.  19,  2d  ed.  pi.  38. 

Bill  with  it,s  hn8al  one-half  yellow,  enclosine  a  nearly  triangular  spot  of  blaok  near  the 
hase;  terminal  portion  of  iipp<>r  mandible  red;  terminal  portion  of  the  under  mandible 
blai'k.  Hcml  above  black;  ^>ack  and  wing  covertu  reddish-brown;  rump  yellow;  outer 
webs  of  quillg  dark  green.    Under  parts  and  band  around  the  neck  light  blue  or  bluish- 

?^ray;  tibice  chestnut;   under  tail  coverts  scarlet;  tail  greenish-black,  the  four  middle 
eatber^  tipped  with  chestnut;  legs  bluish-brown. 
Total  loHRth  17  to  18  inches;  wing  0%,  tail  C>4  to  7,  bill  4  inches. 

//«/>.— Western  South  America,  Peru  (Hon.  J.  Kandolph  Clay),  "Columbia'*  (Mr.  J.  Ver- 
reaux's  lah>cl).    Spec,  in  Mus.  Acad.  Philada. 

This  is  an  oddly  colored  species,  two  specimens  of  which  in  the  Acad.  Mas. 
are  all  that  I  have  seen.  One  specimen  in  excellent  plumage  is  in  the  inter- 
esting collection  made  by  the  Hon.  John  Randolph  Clay  in  Peru,  while  Minis- 
ter of  the  United  States  to  that  country ;  and  the  other  was  received  from  the 
establisbmeut  of  the  Messrs.  Verreaux,  Paris.  These  specimens  have  the  bills 
differing  somewhat  in  size  and  length,  but  are  otherwise  quite  similar. 

This  is  the  type  of  a  very  peculiar  group,  certainly  of  generic  value,  and  so 
described  and  named  as  above  by  that  great  naturalist,  Mr.  John  Gould,  of 
London.  All  of  the  known  species  are  of  rather  plain  but  grotesque  and  oddly 
arranged  colors.  This  lot  is  evidently  what  my  lamented  and  accomplished 
friend  and  associate,  the  late  Dr.  Wilson,  was  accustomed  to  call  ^*  the  eeeentrie 
type  "  of  the  Toucans. 

2.  Andigena  laminirostris,  Gould. 

Andigena  laminirostris,  Gould,  Proc.  Zool.  Soc.  London,  1850,  p.  93. 
Gould,  Mon.  Ramph.  2d  ed.  pi.  37. 

Bill  with  a  raised  plate  or  lamina  of  yellow  in  its  basal  half;  band  at  base  of  bill  red, 
other  parts  of  bill,  black.  A  large  spot  on  each  flank  orange-yellow.  Head  a))ove  and  neck 
behina  black ;  back  and  wings  light  brown  or  snuflT-color ;  rump  greenish-yellow.  Under 
part.M  light  blue;  tibiierlark  chestnut;  under  tail  coverts  scarlet;  tail  bluish-black,  the  four 
middle  feathers  tipped  with  chestnut:  legs  bluish-brown. 

Total  length  al)out  18  inches ;  wing  fiU  to  7,  tail  6l^  to  7,  bill  3^^  inches. 

Hah—Y^*UAdoT  (Hon.  Charles  R.  Buckalew).  Spec,  in  Mus.  Acad.  Philada.  and  Mas. 
Smiths.  Washington. 

Strongly  characterized  by  the  curious  raised  plate  in  the  basal  half  of  the 
upper  mandible.  The  colors  of  the  plumage  in  this  strange  Toucan  resemble 
those  of  the  preceding,  A.  hypoglauciM^  but  differ  entirely  in  the  bill,  and  in  the 
present  bird  there  is  no  extension  of  the  color  of  the  under  parts  around  the 
neck  behind,  and  it  has  large  spots  of  orange  on  the  flanks. 

The  fine  collection  made  in  Ecuador  by  that  accomplished  gentleman  and 
statesman,  the  Hon.  Charles  R.  Buckalew,  late  Minister  of  the  United  States  to 
that  country,  and  now  United  States  Senator  from  Pennsylvania,  contained 
several  excellent  specimens  of  this  curious  bird,  very  similar  in  their  colors 
and  other  characters.  Mr.  Buckalew's  collection  was  presented  by  him  to  the 
Smithsonian  Institution. 

3.  Andigena  cuccllatus  (Gould). 

Pteroglossus  cucullatus,  Gould,  Proc.  Zool.  Soc.  London,  1846,  p.  69. 
Gould,  Mon.  Ramp.  2d  ed.  pi.  40. 

Much  resembling  A  hifpoglaucus,  but  with  the  bill  yellow  in  its  basal  two-thirds  and  black 
in  its  terminal  one-third ;  under  mandible  with  a  black  spot  near  its  base.  Tail  black  (not 
tipped  with  chestnut).    Plumage  nearly  as  in  A.  hypoglaucus. 

Total  length  about  18  inches. 

Ilab. — Bolivia.    Spec,  in  Brit.  Mus.  London. 

This  species  is  not  in  any  American  collection,  to  my  knowledge,  and  seems  to 
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2.  Ramphomelcu. 
(jknns  Ramphomelas,  Bonaparte,  Ois.  De  Lattre,  p.  84  (1854). 

4.  Andigena  NIGR1R08TRIS  (Watcrhouse). 

PteroglossQS  nigrirostris,  Waterh.  Proc.  Zool.  Soc.  LondoD,  1839,  p.  111. 
Pteroglossus  melanorbyachus,  Sturm,  ed.  Gould's  Mon.  Ramph. 
Gould,  Mon.  Ramph.  2d  ed.  pi.  39. 

Bill  black.  Head  above  and  neck  behind  black ;  back  and  wing  coverts  Bienna-brown  ; 
upper  tail  coverts  pale  yellow.  Throat  und  Hides  of  the  neck  bluinh-white ;  under  parts  of 
body  pale  blue:  under  tail  coverts  scarlet;  tibite  dark  chestnut;  quills  jcreenisfi-black. 
edged  externally  with  brown ;  tail  bluish  or  greenish-black,  the  longer  feathers  tipped 
with  chestnut;  legs  greenish-black. 

Total  length  18  to  19  inches ;  wine  6^  to  7,  titil  8,  bill  4  to  4j/^  inches. 

Hab. — Northern  South  America,  Bogota,  "Columbie."    Spec,  in  Mus.  Acad.  Philada. 

Easily  recognized  by  its  entirely  black  bill,  and  not  intimately  resembling 
either  of  its  preceding  congeners.  Specimens  in  Mus.  Acad,  were  received  from 
Europe,  and  are  labelled  "  Bogota"  and  *■*■  Columbie." 

5.  Andigena  spilorhynchus,  Gould. 

Andigena  spilorhynchus,  Gould,  Proc.  Zool.  Soc.  London,  1858,  p.  149. 

"  Crown  of  the  head  and  back  of  the  neck  glossy*  black  ;  back,  wing  coverts 
and  margins  of  the  primaries  dull  sienna  brown,  secondaries  bluish-brown ; 
upper  tail  coverts  blue,  strongly  tinged  with  green;  tail  slaty-blue,  tinged 
with  green,  the  four  central  feathers  largely  tipped  with  chestnut ;  band 
across  the  rump  sulphur-yellow.  Throat  and  cheeks  white,  blending  into 
the  light  blue  of  the  breast  and  abdomen;  thighs  rich  chestnut;  under  tail 
coverts  blood-red  ;  feet  greenish-blue,  with  a  lilac  tinge  on  their  under  sur- 
face ;  bill  black,  with  a  mark  of  obscure  brownish-red  at  the  base  of  the  upper 
mandible,  which,  when  viewed  in  front,  much  resembles  the  letter  W ;  this 
color  advancing  for  a  short  distance  on  each  side  of  the  culmen,  and  extend- 
ing down  the  sides  of  the  base." 

** Total  length  18  inches;  bill  3},  wing  7,  tail  7},  tarsi  1}." 
"//aA. — Forests  of  Beza,  on  the  eastern  side  of  the  Cordillera,  in  Ecuador." 
"  Differs  from  A,  nigriro8trii  in   the  bill  being  shorter,   broader  and  much 
more  robust,  and  colored  with  obscure  brownish-red  at  the  base  of  the  upper 
mandible." 

One  specimen  in  Acad.  Mus.  seems  to  approach  this  description,  but  not 
sufficiently.  It  may  be  the  young  of  A.  nigriroatria.  Dr.  Sclater  possesses 
specimens  from  the  Rio  Napo,  Ecuador,  and  says :  ''  scarcely  different  from  A . 
mgrirostria."     (Cat.  Am.  B.  p.  327.) 

The  following  have  been  described  as  species  of  Jiamphcuto8y  but  are  either 
not  so,  or  the  descriptions  are  not  sufficient : 

1.  RA1IPHA8T08  ALBUS,  Gm.  Syst.  Nat.  i.  p.  357  (1788). 

White  Toucan,  Lath.  Syn.  i.  p.  336. 
"  All  that  we  know  of  this  species  is  that  the  bird  is  wholly  of  a  pure  white, 
and  that  it  is  now,  or  was  very  lately,  alive  in  the  menagerie  of  the  King  of 
Naples."     Which  small  matter  of  information  has  in  nowise  increased  that  I 
know  of.     Not  given  by  Latham  in  Gen.  Hist.,  subsequently  published. 

2.  Ramphastos  pulcher.  Mull.  Syst.  Nat.  Supp.  p.  84  (1776). 

Ramphastos  pavoninus,  Gm.  Syst.  Nat.  i.  p.  353  (1788). 
Tucana  Mexicana  viridis,  Briss.  Orn.  iv.  p.  423  (1760). 
XochitenucatI,  Hernandez,  His.  Nov.  Hisp.  p.  51  (1651). 
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"  Avis  est  Psittaci  mag^itudine  et  forma,  ac  pene  iota  viridis,  insertis  tamen 
nonDullis  pennis  rubescentibus,  pauoninisque  aliis;  verum  crura,  pedesque 
nigra  sunt  et  tenuia ;  rostrum  incuruum,  quatemas  pene  vncias  logum,  serra- 
tumque,  vnde  nomen,  et  lutco,  ac  nigro  varium  colore ;  calidarum  regionum 
atque  maritimarum  Incola  est,  neque  alium  (quod  nouerim)  quam  plumae  pra- 
estat  vsum."     Hernandez,  as  above. 

This  description  has  been  done  into  various  languages  by  competent  hands, 
but  remains  the  sole  authority  for  the  species.  It  seems  to  be  more  like  a 
Trogon  than  a  Toucan. 

3.  Ramphastos  plavus.  Mull.  Syst.  Nat.  Supp.  p.  84  (1776). 

Ramphastos  luteus,  Gm.  Syst.  Nat.  i.  p.  353  (1788). 
Tucana  lutea,  Briss.  Orn.  iv.  p.  432. 
"  Tucana  dilute  lutea  ;  taenia  utrinque  longitudinal!  a  rostro  ad  pectus  usque 
nigra ;  tectricibus  alarum  superioribus  minimis  luteis ;  rectricibus  albo  et  nigro 
variis." 

"  Habitat  in  Mexico."     Brisson,  as  above. 

Probably  not  a  bird  of  this  family.  Brisson  seems  to  abridge  from  '*  Ens. 
Nieremb.  pag.  209,"  which  author  is  not  included  in  my  circle  of  antique  ac- 
quaintances. 

4.  Ramphastos  qlaucus,  Mull.  Syst.  Nat.  Supp.  p.  84  (1776). 

Ramphastos  caeruleus,  Gm.  Syst  Nat.  i.  p.  357  (1788). 
Tucana  caerulea,  Briss.  Orn.  iv.  p.  433. 
"  Tucana  in  toto  corpore  coeruleo  et  cinereo  varia.*' 
"  Habitat  in  Mexico."     Brisson,  as  above. 

This  is  another  of  the  descriptions  which  Brisson  apparently  copies  from 
"  Eus.  Nieremb.  pag.  209,"  and  perhaps  also  somewhat  from  "  Aldrovandus, 
Orn.  1  p.  803,  in  qua  hujus  icon  a  Nierembergio  mutuata."  The  figure  in 
Aldrovandus  probably  is  intended  to  represent  a  bird  of  this  family,  bat 
neither  it  nor  his  description  applies  to  any  known  species. 

5.  Ramphastos  dubius,  Gm.  Syst.  Nat.  i.  p^357  (1788). 

Blue-throated  Toucan,  Lath.  Syn.  i.  p.  357. 
"  In  a  list  of  birds  in  the  Museum  of  Baron  de  Faugeres  of  Montpelier^  I  find 
one  by  the  name  of  Toucan  h  gorge  bleue,  with  this  addition,  *  Ce  Toucan  n'eat 
decrit  par  aucun  auteur.'  I  do  not  find  a  Toucan  with  a  blue  throat  mentioned 
by  any  writer,  and  must  therefore,  with  him,  conclude  it  to  be  a  new  species. 
As  it  is  but  very  lately  that  I  have  known  this  circumstance,  it  has  not  been 
in  my  power  to  say  further  on  this  head,  resting  the  whole,  for  the  present,  on 
his  opinion."  Latham,  as  above,  and  in  Gen.  Hist.  ii.  p.  294,  gives  the  same 
account  of  it,  in  substance.  I  agree  in  allowing  it  to  rest  for  the  present,  but 
should  the  original  Baron  or  other  be  disposed  to  stir  in  the  matter  he  can 
now  be  better  accommodated. 

6.  Ramphastos  Byron,  Mull.  Syst.  Nat.  Supp.  p.  82  (1776). 

Buceros  albus,  Gm.  Syst  Nat  i.  p.  361. 
''  Captus  int^r  insulas  Tinian  et  Pulotimeon,  anseris  magnitudine." 
A  white  Toucan,  the  size  of  a  Goose  I     I  guess  not. 

7.  Ramphastos  inoigus,  Miller,  Cimelia  Physica  p.  102  (1796). 

Mill.  Gym.  Phys.  pi.  57. 

*<  Ramphastos  gula  remigibus  caudaque  nigris,  genis  pectoreqne  albis,  ab- 
domine  femorisque  luteis,  vertice  rubro-aurantio,  uropygio  phoeniceo."  Miller, 
as  above. 

Usually  cited  doubtfully  as  a  synonyme  for  R.  Tbco,  but  the  plate  represents 
no  species  at  present  known,  and  has  the  appearance  of  having  been  drawn 
from  a  made-up  or  fictitious  specimen,  the  head  rather  especially. 
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October  1st, 
Tbe  PresidoDt,  Da.  Hats,  in  the  Chair. 

TweQtj*three  members  present. 

Dr.  Leidj  exhibited  specimens  of  black  hornstone,  a  variety  of  basa- 
nite,  from  the  limestone  of  Easton,  Pa.,  and  observed  that  he  had 
suspected  it  was  of  organic  origin.  Lo#  microscopic  power  exhibits 
io  this  homstone  a  composition  resembling  oolite. 

October  Sth. 
Mb.  YauXi  Vice-President,  in  the  Chair. 
Twenty-four  members  present. 

October  Ibth. 
The  President,  Da.  Hats,  in  the  Chair. 

Thirty-five  members  present.      ' 

The  following  was  presented  for  publication  : 

''  Notes  on  a  Collection  of  Mammals  from  Arizona.''  By  Elliott 
Coues,  M.  D.,  U.  S.  A. 

Prof.  Holmes,  of  CharlestoUi  exhibited  specimens  of  remains  of 
extinct  and  recent  animals,  accompanied  by  bones  of  man,  together 
with  pottery,  stone  arrow-heads  and  hatchets,  which  he  observed  were 
obtained  from  the  poet-pliocene  strata  in  the  neighborhood  of 
Charleston. 

Dr.  Wood  made  some  remarks  on  a  fresh- water  alga  from  the  thermal 
springs  in  Mono  Co.,  Cal.,  which  was  said  to  grow  in  yater  having  a 
temperature  of  from  120''— Ide""  F. 

October  22d. 
The  President,  Da.  Hats,  in  the  Chair. 

Twenty- three  members  present.. 

The  following  papers  were  presented  for  publication : 

''  Notes  on  a  Collection  of  Californian  Myriapoda,  with  the  descrip- 
tion of  a  new  Lithobiid  from  Illinois.''  By  Horatio  C.  Wood,  Jr  | 
M  D. 

"  Note  on  Geotrygon  sylvatica,  Goesc."    By  Richard  Hill. 

Abstract  of  a  Terhal  communication  to  the  Academy  of  Natural  Sciences  of  Philadelphia, 
22d  OcL,  1867,  by  Be^j.  Smith  Lyman. 

On  the  Great  CABBOKIFEBOirS  COHOLOMEBATE  in  SnlUvan  Connty,  Fa. 

It  has  been  hitherto  supposed  that  the  Great  Conglomerate,  or  Formation  No. 
XII,  at  the  bottom  of  the  coal  measures,  thinned  away  so  rapidly  northwest- 
ward from  a  thickness  of  twdve  hundred  feet  near  Mauch  Chunk,  that  it  had  a 
thickness  of  only  a  hundred  feet  on  the  northern  edge  of  the  Wyoming  Valley, 
and  still  less  in  the  First  Bituminous  Coal  Basin  north-west  of  that.  A  recent 
examination  of  exposures  in  the  First  Bituminous  Coal  Btisin,  on  the  Berwick 
and  Towanda  Turnpike,  in  the  eastern  part  of  Sullivan  County,  some  thirty 
miles  north-west  of  Wilkesbarre,  and  twenty-five  from  the  nearest  anthracite 
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coal,  shows  that  the  Great  Conglomerate  is  reallj  something  like  four  hundred 
feet  thick.  It  consists  here  of  two  beds  of  pebble  rock  with  white  quartz 
pebbles  of  the  size  of  chestnuts,  each  bed  perhaps  seventy  or  a  hundred  fe€t 
thick,  and  of  some  two  hundred  feet  or  more  of  sand  rocks  between,  that  are 
light  brown  at  the  bottom  and  greenish  above,  and  thin^layered  throughout^ 
and  resembles  closely  the  sand  rocks  of  the  productive  coal  measures.  Some 
sixty  feet  from  the  bottom  of  the  sand  rocks  is  a  bed  of  shaly  red  iron  ore, 
three  or  four  feet  thick,  with  a  six  inch  layer  of  rich  dark  carbonate  of  iron  nine 
inches  above  the  red  ore.  Immediately  below  the  lower  bed  of  pebble  rock 
there  is  more  red  iron  ore  and  the  red  shales  of  No.  XI. 

At  Shinersville,  a  mile  and  a  half  north  of  the  Birch  Greek  Goal  Mines,  the 
top  of  the  lower  pebble  rock  is  seen  dipping  southerly  towards  that  creek 
quite  steeply  for  that  region,  say  fifteen  degrees;  and^  according  to  the  State 
Geological  Report,  the  red  shales  of  No.  XI.  are  seen  underlying  this  pebble 
rock  a  short  distance  further  north.  Even  if  this  dip  should  grow  gentler,  as 
it  no  doubt  does,  on  approaching  the  bottom  of  the  basin  near  Birch  Greek, 
yet  this  lower  puddingstoue  must  pass  far  below  the  coal.  On  the  hillside 
from  Shinersville  down  to  Birch  Greek  no  rocks  are  to  be  seen  in  place  in  the 
road,  but  it  is  plain  that  the  pebble  rock  is  not  immediately  under  the  soil,  and 
the  ground  has  upon  it  a  great  many  blocks  of  brownish  sandstone.  On  the 
south  side  of  Birch  Creek,  near  the  foot  of  the  hill,  two  small  ledges. of  this 
Hand  rock  crop  out  in  the  road  apparently  in  place,  and  apparently  bMow  the 
upper  pebble  rock.  At  the  Birch  Creek  Mines  the  dip  is  very  gentle,  northerly.  On 
the  hill  side  just  north  of  the  Loyalsock  Creek,  (which  the  turnpike  crosses  at 
three  miles  from  Shinersville)  the  outcrop  of  the  upper  pebble  rock  is  very 
conspicuous,  but  it  does  not  reach  to  the  bottom  of  the  hill.  Below  it  are 
large  blocks  of  thin-layered  light  brown  sand  rock,  but  none  probably  quite  in 
place.  No  red  shales  seem  to  be  visible  now  on  the  turnpike  near  the  Loyal« 
sock  on  cither  side,  in  spite  of  an  allusion  in  the  State  Report  to  such  an 
exposure  ;  nor  is  the  lower  pebble  rock  exposed  here ;  but,  according  to  the 
State  Report,  a  pebble  rock,  which  must  be  the  lower  one,  is  exposed  in  the 
bed  of  that  stream  some  miles  below  the  crossing  of  the  turnpike.  On  the 
south  side  of  the  Loyalsock  the  sand  rock  is  well  exposed  in  the  road  in 
many  ledges ;  it  is  all  thin-layered,  a  little  shaly,  brownish  below  and  greenish 
near  the  top  of  the  hill ;  and  the  dip  is  gentle,  northerly.  South  of  the  first  sum- 
rait  south  of  the  Loyalsock  is  a  slight  hollow  with  ledges  of  the  same  sand  rock 
with  the  same  dip  on  the  northern  side,  and  on  the  top  of  the  next  summit  to  the 
south  bits  of  red  iron  ore  are  exposed  in  the  road  with  a  quantity  of  blue  shaly 
sandstone  lying  near  it.  On  the  south  side  of  this  second  summit  from  the  Loyal- 
sock there  is  plainly  an  outcrop  of  the  lower  pebble  rock.  The  ground  rises 
gently,  with  some  small  hollows  here  and  there  for  half  a  mile  from  the  last 
mentioned  summit,  and  there  is  exposed  a  broad  fiat  ledge  of  pebble  rock  with 
a  decided  but  gentle  northerly  dip  (perhaps  three  degrees)  plainly  passing 
under  the  sand  rocks  to  the  north.  The  whole  thickness  here  of  these  sand- 
rocks  would  seem,  at  a  guess,  to  be  some  200  or  250  feet.  Still  further  south 
on  the  turnpike,  after  passing  over  the  rough  outcrop  of  the  lower  pebble  rock 
with  low  cliffs  and  huge  blocks  on  the  north  side  of  Lopus  Creek,  with  a  dip 
of  perhaps  ten  degrees,  and  again  north  of  Painter  Den  Run,  with  a  gentle 
northerly  dip,  the  red  shales  of  XI  with  iron  ore  at  the  top,  are  clearly  exposed 
to  a  thickness  of  perhaps  fifty  feet  on  the  south  side  of  Spring  Brook,  about 
eight  miles  south  of  Shinersville  ;  and  this  brook  cuts  down  even  deeper,  into 
a  greenish  gray  sand  rock.  The  lower  pebble  rock  crops  out  for  a  mile  or  so 
south  of  these  red  shales  as  far  as  the  hill  side  south  of  Bear  Swamp  Run,  and 
lies  in  great  blocks,  with  here  and  there  a  small  ledge  in  place  in  the  road 
which  shows  apparently  a  very  gentle  southerly  dip.  South  of  this  appear 
the  sand  rocks  of  Long  Pond,  that  continue  along  the  turnpike  for  three  miles 
with  little  or  no  dip  in  any  direction   but  much  cross-bedded.    They  are 
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followed  for  a  mile  on  the  south  by  the  lower  pebble  rock,  which  is  followed 
at  the  brow  of  the  North  (or  Alleghany)  Mountain  by  the  red  shales  of  XI, 
and  these  below  by  a  greenish  gray  sand  rock.  The  sand  rocks  of  Long 
Pond  amount  to  a  thickness  of  about  190  feet,  according  to  a  rough  leveling 
from  an  exposure  of  the  lower  pebble  rock,  three  quarters  of  a  mile  south-east 
of  the  Pond,  to  the  top  of  a  hill  a  quarter  of  a  mile  north-east  of  the  Pond. 
The  upper  serenty  feet  of  these  sand  rocks  are,  at  least  in  part,  greenish  in 
color,  the  lower  120  feet  are  mostly  light  brown  or  sometimes  white.  The  iron 
ore  has  been  proved  by  digging  and  boring  about  sixty  feet  above  the  lower 
pebble  rock,  and  it  has  about  fifteen  feet  of  blue  shaly  sand  rock  below  it,  that 
grows  black  towards  the  bottom,  and  seems  to  have  true  coal  slate  below  it  in 
■ome  places  and  very  dark  sand  rock  for  a  few  feet  below  that.  The  lower 
pebble  rock  here  seems  to  be  some  seventy  feet  thick  ;  some  of  its  layers  turn 
into  sand  rock  in  parts  ;  and  some  thirty  feet  below  the  top  is  an  irregular  bed 
of  coal  slate  that  varies  from  nothing  up  to  perhaps  eighteen  inches  in  thick- 
ness and  has  sometimes  a  few  inches  of  coal. 

The  apparent  correspondence  of  this  coal  with  a  thin  coal  bed  within  the 
upper  pebble  rock,  at  Birch  Creek,  and  the  discovery  of  the  coal  slate  near  the 
iron  ore,  and  the  general  close  resemblance  of  the  sand  rocks  to  those  of  the 
productive  coal  measures,  together  with  the  statements  in  the  State  Report  of 
the  thickness  of  the  Great  Conglemerate  in  this  region,  led  very  naturally  to 
the  belief  that  the  pebble  rock  at  Long  Pond  was  the  same  as  the  one  at  Birch 
Greek,  that  it  was,  in  fact,  the  whole  of  No.  XII,  and  that  the  sand  rocks  of 
Long  Pond  were  those  of  the  productive  coal  measures,  and  contained,  like 
those  of  Birch  Greek,  a  five  foot  coal  bed  near  the  bottom,  and  a  thirteen  foot 
one  some  fifty-five  feet  higher  up.  The  lower  150  feet  of  the  Long  Pond  sand 
rocks  have  been,  however,  pretty  thoroughly  proved  by  borings  and  other  ex- 
posures to  contain  no  coal  bed. 


October  29th. 
Mr  Cassin,  Yioe-President,  in  the  Chair. 

Seventeen  members  present. 
Chas.  W.  Matthews  was  elected  a  member. 

On  favorable  reports  of  the  Committees,  the  following  papers  were 
ordered  to  be  published : 

Votes  OB  a  Oolleotion  of  California  X7RIAP0DA,  with  the  Deioriptiom  of 

How  Eaotorn  Spooios. 

BT   HORATIO  0.   WOOD,  JR.,   M.  D. 

The  Galifornia  specimens,  herein  noted,  were  collected  by  my  friends.  Dr. 
George  H.  Horn,  late  Surgeon  United  States  Volunteers,  and  Mr.  William  M. 
Oabb,  of  the  State  Geological  Survey,  who  generously  gave  them  to  me.  It 
will  be  noticed  that  certain  species,  which  were  assigned  in  my  monograph 
to  Georgia,  are  included  in  the  collection.  Yet  I  do  not  believe  that  the 
geographical  range  of  these  species  is  by  any  means  so  extensive.  All  the 
specimens  alluded  to  as  described  formerly  as  natives  of  Georgia,  were  col- 
lected by  Dr.  Le  Gonte.  That  gentleman  informed  me,  whilst  preparing  my 
extended  memoir,  that  he  had  made  collections  both  in  Georgia  and  California, 
and  presented  them  to  the  Academy  of  Natural  Sciences.  There  was  but  a 
single  bottle  to  be  found  in  the  cabinet  with  the  doctor's  name  attached,  and 
that  was  labelled  Georgia ;  consequently  I  concluded  that  the  California  spe- 
cimens  were  missing.  'Hiere  can  be  no  mistake  as  to  the  localities  assigned 
to  the  various  species  in  the  present  paper,  and  it  seems  most  probable  that 
Dr.  Le  Conte's   specimens  of  Californian  myriapods  were  emptied  by  some 
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one  into  the  bottle  containing  the  Georgian  species,  and  that  snch  as  are  herein 
noted  are  strictly  Californian  types. 

Gen.   MECISTOCEPHALUS. 

M.  QUADRATUS,  n.  Sp. 

M.  saturate  aurantiacus,  renuste  politus;  capite  sparse  distincte  punctate; 
antennis  sparse  pilosis ;  labio  distincte  punctato,  medio  sulcato ;  mandibulis 
distincte  punctatis,  intus  denticulis  parvis  duobus  armatis;  suturis  8terno> 
epistemalibus  et  scuto-episcutalibus  conspicuis;  scuto  postremo  triangulare; 
pedibus  utrinque  51. 

The  head  is  rather  large.  The  cephalic  segment  is  slightly  narrowed  from 
near  the  front  posteriorly.  The  punctations,  both  on  the  upper  and  under  sur- 
face of  the  head,  are  mostly  arranged  in  longitudinal  series ;  they  are  much 
more  numerous  on  the  under  surface ;  there  is  a  transverse  row  of  them  on  the 
interior  border  of  the  cephalic  segment.  The  mandibles  are  furnished,  on 
their  inner  margin,  with  two  minute  distant  denticules ;  upon  the  labium  at 
their  base  is  a  minute  black  dot.  The  scuto-episcutal  sutures  are  rery  dis- 
tinct, and  communicate  at  their  bases  so  as  to  leare  a  central  quadrate  islet 

Length,  about  an  inch  and  a  half. 

Hab. — Los  Gatos,  Coast  Mountains. 

Gen.  GEOPHILUS. 
G.  L-«vi8,  Wood. 

Three  specimens  from  the  Santa  Cruz  Mountains,  agreeing  in  all  important 
characters  with  Dr.  Le  Conte's  specimens  supposed  to  have  been  collected  in 
Georgia.  The  only  difference  is  that  there  is  not,  in  any  of  them,  a  ventral 
median  line ;  some  of  them  have  central  sternal  indentations,  which  may  be 
considered  rudiments  of  such  a  line. 

Gen.  BOTHROPOLYS. 
B.  XANTi,  Wood. 

Specimens  from  San  Jose,  California,  and  Santa  Crus  Mountains,  agreeing 
well  with  published  description. 

Gen.  SCOLOPOCRYPTOPS. 

S.  SPINICAUDA,  Wood. 

Specimens  from  San  Jose,  agreeing  with  published  description,  except  that 
the  head  is  scarcely  profoundly  punctate,  and  the  scuta  not  rugous ;  from  Los 
Gatos  Mountains,  agreeing  well. 

Gen.  STRIGAMIA. 
S.  L-«viPE8,  Wood. 

Specimens  from  Santa  Cruz  Mountains  and  Los  Gatos,  Coast  Mountains, 
which  exhibit  no  specific  differences  from  the  specimens  said  to  have  been  col- 
lected in  Georgia  by  Dr.  Le  Conte. 

S.  GRACILIS,  sp.  nov. 

S.  saturate  olivacea,  gracilis,  elongata ;  capite  sparse  punctato ;  segmento 
cephalico  clongato ;  antennis  modice  longis ;  labio  sparse  punctato,  medio 
leviter  canaliculate  ;  mandibulis  parvis,  intus  dcnticulo  parvo  armatis ;  scutis 
nonnihil  rugosis ;  sternis  suturis  sternd-epistemalibus  et  depressione  mediaoa 
instructis  ;  pedibus  utrinque  96,  modice  longis. 

The  body  of  this  geophilid  is  very  long  and  slender.  The  head  and  mandi- 
bles are  sparsely  pilose.  The  color  is  dirty  olive,  approaching  a  slate ;  the  an- 
tennae are  more  of  an  orange.  The  mandibles  are  furnished  on  their  inner 
margin  with  a  single  small  tooth.  The  scuta  have  frequently  a  somewhat  ob- 
A)lcte  central  depression ;  they  do  not  have  the  sutures  well  marked,  but  are 
more  or  less  irregularly  wrinkled.  The  last  pair  of  feet  in  the  single  specimen 
I  have  seen  are  large  and  massive  ;  their  coxal  joint  is  not  pitted. 

Hab. — San  Jose. 
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S.  miBMiB,  sp.  noT. 

S.  aurantiaca;  corpore  valdc  depresso,  aniico  modice  angustato  ;  capite  mo- 
dice  mafpio ;  segmento  cephaiico  triaugulare,  modice  lato  ;  antennis  brevibus, 
submoniliformibus,  baud  acuminatis ;  mandibulis  parvis,  iiaud  denticulatis 
sternis  depressione  mediana  instructis ;  pedibas  crassis,  brevibus,  utrinque  115; 
sciitis  brevibus  sine  suturis. 

The  labium  is  strongly  narrowed  posteriorly  by  the  very  large  basal  joint  of 
the  mandible  encroaching  on  it.  In  general  appearance  this  species  closely 
resembles  O,  txniopsUy  Wood,  from  which  it  is  separated  by  the  wide  disparity 
of  the  number  of  joints.     The  coxae  of  last  pair  of  feet  arc  not  pitted. 

Ilab. — Santa  Cruz  Mountains,  California. 

Gen.  POLYDESMUS. 
P.  Hatdenianub,  Wood. 

Specimens  from  the  Santa  Cruz  Mountains,  agreeing  well  with  the  published 
description. 

P.  pissBCTUs,  sp.  nov. 

P.  olivaceus?  ;  scuto  anale  parvo,  triangulare;  appendicibus  masculis  maxi- 
mis ;  spina  terminale  magna,  robusta,  intra  pilosa,  ultima  in  spinuiis  4  secta. 

The  specimens  which  I  have  seen  have  either  lost  their  color  from  long  con- 
tact with  alcohol,  or  else  are  individuals  which  have  recently  shed  their  skins. 
The  pattern  of  coloration  is  therefore  not  to  be  made  out  with  certainty.  The 
lateral  laminae  evidently  differ  in  color  from  the  remainder  of  the  scutum.  The 
male  genital  appendages  are  large.  They  are  robust  and  very  hairy.  The  ter- 
minal spines  are  robust,  and  so  placed  at  right  angles  to  the  rest  of  the  part  as 
to  be  nearly  horizontal  and  anteriorly  divergent.  They  are  furnished  on  their 
inner  surface  with  numerous  long  rigid  hairs.  Each  spine  in  its  distal  third  is 
divided  into  two  parts,  and  the  upper  of  these  (the  one  nearest  the  body)  con- 
sists of  a  short,  robust,  curved  process,  which  is  opposed  to  the  lower  part  much 
as  the  thumb  is  to  the  fingers.  The  lower  division  is  much  the  larger,  and  is 
terminated  by  a  short,  inconspicuous,  blunt  process  and  three  spines ;  of  the 
latter,  the  lowermost  is  broad,  thin,  obtuse,  and  as  it  were^twisted  on  itself;  the 
other  two  are  sub-cylindrical,  acute  and  simply  curved,  the  larger  of  them  is 
slightly  sabre-shaped. 

This  species  belongs  in  the  group  Fontaria, 

iToA,— Fort  Tejon. 

Gen   SPIROBOLUS. 

S.  U1ICT6BBU8,  Wood. 

A  number  of  specimens,  agreeing  well  with  the  published   description,  ex- 
cepting that  they  are  much  darker  in  color. 
Hab. — San  Jose,  Fort  Tejon. 

Gen.  JULUS. 
J.  Obbgonbhbis,  Wood. 

Hab. — Fort  Tejon,  San  Jose. 

Gen.  CRYPTOPS, 

C.  ABPBRIPBB,  sp.  nov. 

C.  aurantiacns;  antennis- 19  articulatis;  pedibns  postrcmis  dilute  aurantia- 
cis,  modice  robustis,  longissimis,  spinuiis  acutis  nigris  nuroerossimis  armatis ; 
appendicibus  analibus  lateralibus  truncatis,  profunde  punctatis,  spinuiis  pan- 
els instnictis. 

Long.,  anc  L  .    . 

The  color  of  this  strange  little  animal  is  orange,  mostly  somewhat  deeper  on 
the  head  and  lighter  on  the  feet.  The  labium  is  convex,  rather  short,  and 
«dentate.  The  mandibles  very  long.  The  cephalic  segment  has  a  dark,  mure 
or  less  concentric  marking.  The  scuto-episcutal  sutures  are  well  marked,  and 
there  is  in  many  specimens  a  central  line.     The  antcnn«  have  19  joints  each, 
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and  the  latter  are  so  short  and  broad  that  thej  are  almost  monilifomi.  Tlie 
hindmost  two  or  three  pairs  of  feet  are  roughened  by  small  black  acnte  spines, 
which  are  especially  pronounced  on  their  femora  and  tibiae.  The  last  pair  ar« 
very  much  longer  than  any  of  the  others  and,  when  preserved  in  alcohol,  the 
last  three  joints  are  bent  into  the  form  of  a  triangle,  so  that  the  terminal  claw 
rests  on  the  tibise-tarsal  articulation,  pointing  inwards  ;  the  femora  and  tibic 
are  almost  covered  with  the  very  numerous  black  spines.  In  most  specimens 
there  is  a  sharp  black  spinule  on  the  upper  posterior  angle  of  the  lateral  anal 
appendages.  I  am  indebted  to  Prof.  Leidy  for  my  specimens  of  this  species. 
He  caught  them  in  the  woods  on  the  Alleghanies  of  Montgomery  County,  Vir- 
ginia. 

Gen.  LITHOBIUS. 

L.  BILABIATUS,  Sp.  UOY. 

L  brunneus ;  segmento  cephalico  sparse  leviter  punctato,  late  subcordato, 
margine  postico  elcvato;  antennis  modice  longis,  nonnihil  pubescentibns ; 
ocellis  utrinque  13 ;  labio  antice  producto,  sine  laminis  dentalibus  distinctis, 
cum  lateribus  sejunctis  usque  ad  basem ;  dentibus  sejunctis  4 — 6;  scutonim 
marginibus  posticis  rectis,  angulis  baud  productis ;  pedum  pare  postremo  in 
mare  magno,  processibus  magnis  duobus  utrinque  armato. 

The  general  color  of  this  species  is  a  dark  brown,  with  the  labium  and  feet 
lighter,  somewhat  approaching  ferruginous.  In  the  male  the  last  segment  with 
its  appendages  is  much  lighter  than  the  rest  of  the  body.  The  cephalic  seg- 
ment is  very  broad  in  the  male,  much  broader  than  the  anterior  portion  of  the 
body.  The  labium  is  produced  forward  in  such  a  way  that  there  are  no  dis- 
tinct dental  laminas.  The  two  halves  are  separated  or  merely  joined  by  a  mem- 
brane almost  to  their  base.  Anteriorly  they  are  very  close  to  one  another,  but 
then  separate  so  as  to  make  an  elliptical  opening  closed  by  a  thin  membrane 
and  a  little  ligula-like  process  projecting  on  the  superior  portion.  The  styliform 
appendages  of  the  anal  segment  appear  to  be  wanting  in  the  male.  The  mar- 
gins of  the  scuta  are  remarkably  straight,  the  angles  generally  rounded,  so  that 
they  are  not  all  emarg^nate.  The  feet  generally  are  robust  and  somewhat 
compressed.  In  the  male  the  hindmost  ones  are  very  large,  the  coxse  short,  the 
thigh  short  with  the  distal  internal  angle  prolonged  into  a  well-pronounced 
process  surmounted  by  numerous  spines ;  the  next  joint  is  large,  with  a  long, 
robust,  curved  process  projecting  inwards  from  its  proximal  third,  and  also  a 
small,  nearly  cylindrical  one  on  its  distal  inner  angle. 

In  the  female  the  next  to  last  pair  of  feet  is  larger  than  those  anterior  to  it ; 
the  last  pair  long,  cylindrical,  still  larger,  without  processes,  but  with  numerous 
spines  on  the  enlarged  distal  end  of  the  thigh.  I  am  indebted  to  the  well- 
known  entomologist,  Mr.  Walsh,  of  Rock  Island,  Illinois,  for  a  male  and 
female  of  this  species,  by  whom  they  were  captured  in  the  vicinity  of  his 
home. 

Length,  }  an  inch. 


Note  on  GEOTBTOON  STLYATICA,  Ootio. 

BT  RICHARD   HILL. 

(Communicated  by  Thomas  Bland,  New  York.) 

Spanish  Town,  Jamaieay  1th  Junty  1867. 
To  Thomas  Blaxd,  Esq.: 

My  Dear  Sir: — In  examining,  the  other  day,  our  large  ground  dove,  found 
o^ly  in  solitary  places  in  our  mountain  forests,  (the  bird  familiar  to  jon  bj 
the  name  of  the  mountain  witch,  but  so  named  less  from  the  beauty  of  its 
coloring  than  from  its  mysterious  movements — moaning  in  the  underwood,)  it 
struck  me  that,  in  habits  and  contour,  it  had  an  apparent  relation  to  the  ex- 
tinct Dodoy  the  Didus  inepttu  of  naturalists.  A  careful  examination  of  the  only 
remains  of  the  Dodo, — the  head  and  foot  in  the  British  Museum, establishes 
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that  it  was  one  of  the  Columbidae.  Our  mouDtain  ground  dove  is  the  Geotry^ 
ffon  tylvatica  of  Grosse.  Its  habits  are  solitary  ;  it  is  of  a  thick,  heavy  form  ; 
seldom  seen  on  the  wing;  feeds  on  the  ground,  and  has  a  moaning  coo. 

The  Geotrygon  tylvatica  varies  in  plumage  from  light  bright  tints  to  a  sombre 
blending  of  bronze  and  claret-purple.  It  is  drab  colored  on  the  head,  varying 
from  blue  to  dull  yellow.  The  feathers  fall  into  a  kind  of  hood,  and  the 
plumage  of  the  breast  to  the  legs  is  edged  so  as  to  appear  scaled.  A  scaled 
feathering  prevails  in  all  the  under  plumage.  It  resembles  in  this  peculiarity 
the  Carpophnga  of  Eastern  Australia;  a  style  of  feathering  rare  in  doves,  but 
characterizing  the  Dodo.  Our  bird  is  such  a  lover  of  solitude  that  it  is  seldom 
seen ;  few  know  its  habits,  beyond  the  lonely  moaning  and  the  uncertain 
movements  that  render  the  tracing  of  it  difficult  in  the  forest. 

Our  bird  is  the  largest  of  our  doves ;  as  big  as  a  pullet.  The  bill  has  con- 
siderable curvature  and  fleshiness,  large  and  strong.  It  would  be  easy,  by 
studied  exaggeration  of  the  rounded  heavy  contour,  with  the  pigeon  beak,  and 
the  dumpy  goose-shape,  to  make  out  the  Dodo-form,  between  the  figures  of 
Bontius  and  Leguat.  We  have  only  to  elevate  it  into  its  habitual  stride,  and 
we  have  the  stateliness  and  grace  in  Leguat's  description  of  the  solitary  bird, 
of  the  Island  of  Rodrigo.  That  description  is  just  our  mountain-witch,  grown 
to  the  size  of  a  turkey. 

Our  bird  is  noticeable  for  its  rasorial  scratching,  if  that  habit  be  correctly 
reported.  It  is  said  to  take  in  occasionally  such  molluscous  food  as  the  snail, 
with  the  eggs  of  termites.  Mr.  Gosse's  information  relative  to  moUusks  is 
very  precise.  He  detected  the  snail  among  the  contents  of  its  craw.  This  is 
a  great  deviation  from  the  pigeon  character.  Pigeon  food  only  varies  from 
grain  by  the  occasional  mixture  of  the  young  shoots  of  such  succulent  herbage 
as  turnip  tops. 

Sir  Hans  Sloane  has  in  his  manuscript  notes  an  observation  made  by  L'Es- 
trange  on  the  living  Dodo.  It  is  introduced  as  an  annotation  by  Wilkins  in 
Pickering's  edition  of  Sir  Thomas  Brown's  "  Vulgar  Errors."  **  About  1638  as  I 
walked  London  streets  I  saw  the  picture  of  a  strange  fowle  hong  out  upon  a  cloth, 

vas*  and  myselfe  with  one  or  two  more  Gent,  in  company  went  in  to  see 

it.  It  was  kept  in  a  chamber,  and  was  a  great  fowle  somewhat  bigger  than  the 
largest  Turkey  Cock  and  so  legged  and  footed,  but  stouter  and  thicker,  and  of 
a  more  erect  shape,  coloured  before  like  the  breast  of  a  young  cock  Fisan 
(pheasant)  and  on  the  back  of  dunn  or  deare  colour.  The  keeper  called  it  a 
Dodo  and  in  the  ende  of  a  chimney  in  the  chamber  there  lay  a  heape  of  large 
pebblestones  whereof  hee  gave  it  many  in  our  sight,  some  as  big  as  nutmegs.''* 

Yours,  kCj  Richard  Hill. 


November  bth. 
The  President,  Da.  Hats,  in  the  Chair. 
Thirty-two  memhers  present. 

Prof.  E.  D.  Cope  presented  to  the  Academy  specimens  of  four  extinct  species 
of  Mammalia,  which  were  discovered  by  Jas.  T.  Thomas,  in  the  Miocene  de- 
posits of  the  Yorktown  epoch  in  Charles  Co.,  Maryland. 

The  first  was  a  species  of  the  genus  Eschrichtius,  to  which  the  recent  hump- 
back whale  is  allied,  of  a  species  not  previously  known.  It  was  called  E. 
CBPHALU8  Cope.  The  remains  preserved  were  a  considerable  portion  of  the 
muzzle,  both  rami  of  the  mandible,  several  vertebrae,  and  a  considerable 
number  of  pieces  of  the  hand,  with  ulna,  humerus,  etc.  Other  specimens, 
previously  presented  to  the  Academy,  probably  belonging  to  the  same  species, 
were  some  cervical  and  dorsal  vertebrae,  portions  of  cranium  and  os  pctrosum 

*  The  name  is  in  part  erased,  perhaps  it  was  Gervas,  for  Gervas  Hollis,  the  antiquary. 
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from  Yorktown,  Va.,  and  os  petrosum  from  Tarboro',  N.  Ca.  The  mandibular 
rami  measured  9  ft.  4  in.  and  were  referred  to  an  individual  31  ft.  long.  Tbej 
were  compressed,  and  with  a  narrow  superior  ridge,  without  nutritive  foramina. 
The  hitherto  known  Miocene  Whales — Balaena  p  r  i  s  c  a  and  B.  p  a  1  a  e  a  t- 
1  a  n  t  i  c  a  of  Leidj — founded  on  portions  of  the  mandibular  rami,  were  much 
less  compressed,  were  furnished  with  numerous  marginal  nutritive  foramina, 
and  the  B.  p  r  i  s  c  a  was  without  superior  ridge.  The  anterior  cervical  ver- 
tebrte  were  transverse  quadrate.  The  arms  were  much  shorter  relatively 
than  the  recent  M.  longimana  and  M.  osphjiaof  the  American  coast 
Mandible  with  a  low  coronoid  process. 

The  second,  named  Ruabdosteus  latiradix  Cope,  was  a  peculiar  genus  near 
the  Delphinidse,  allied  to  Priscodelphinus  Leidj,  and  perhaps  Platanista  of  the 
Ganges.  Characteristic  of  it  was  a  muzzle  formed  of  the  usual  elements 
but  entirely  cylindrical,  the  alveolar  series  approximated  underneath,  and 
ceasing  near  the  middle.  Beyond  this  the  muzzle  was  prolonged  like  a  cylin- 
drical beak  of  a  sword  fish,  or  Coelorhynchus,  and  probably  much  farther 
than  the  mandible.  Alveolae  longitudinal  fragmentary  specimens  of  this 
muzzle  had  been  found  by  the  discoverer  2-5  feet  in  length. 

Thirdly,  a  fragment  of  the  muzzle,  including  the  proximal  portions  of  the 
maxillary  bones,  with  molars,  and  the  canine  teeth  of  the  Squalodom  atlax- 
Ticus  (Leidy).  As  the  Miocene  representative  of  the  larger  species  of  the 
Eocene  period,  it  was  shown  to  possess  a  close  affinity  to  the  Miocene  Sqna- 
lodon  grateloupii  ^Gerv.)  of  Malta  and  France.  The  double  serration 
of  the  molars  and  their  ueeply  divided  compressed  fangs  were  features  in  which 
it  differed  from  its  congener. 

Squalodon  mbnto  Cope  was  characterized  from  four  molar  teeth,  which 
were  between  two  and  three  time  as  large  as  those  belonging  to  the  Squalodon 
w  y  m  a  n  ii  (Phoca  of  Leidy)  with  similar  short  incurved  crowns,  but  much 
more  rugose.  One  molar  had  a  smooth  compressed  fang,  which  was  little 
curved  and  with  groove  on  each  side.  The  'fangs  of  the  others  were  weathered, 
not  grooved,  curved  and  acute. 


Novemher  \2th. 
The  President,  Da.  Hays,  in  the  Chair. 

.    Thirty* two  members  present. 

The  following  was  presented  for  poblication  : 

An  addition  to  the  Vertebrate  Fauna  of  the  Miocene  Period  of  the 
United  States.     By  Edward  D.  Cope. 

The  death  of  Prof.  Michael  Faraday,  correspondent,  was  announced. 

Dr.  Le  Conte  made  remarks,  illustrated  by  specimens,  upon  the 
tertiary  coal-beds  of  New  Mexico,  in  the  vicinity  of  the  Rocky  Moun- 
tains, and  upon  the  cretaceous  coal-beds  of  the  Rio  Grande  Valley. 
Both  regions  were  regarded  by  him  as  cspable  of  supplying  abnndaut 
fuel  for  railroads,  metallurgio  and  manufacturinfi^  purposes.  He  alao 
mentioned  beds  of  lignite  coal,  in  the  vicinity  of  Denver,  of  great  tbiek 
ness — from  11  to  16  feet — free  from  ic^purities. 


Novemher  19/A. 

The  President,  Da.  Hayb,  in  the  Chair. 

Thirty- four  members  present. 

[Nov. 
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November  2Gth, 
The  President,  Dr.  HatS;  in  the  Chair.  ^ 

Thirty- three  memhers  present. 

The  following  gentlemen  were  elected  Correspondents: 

Mr.  W.  S.  Bingham,  of  Boston  ;  Prof.  0.  Root,  of  Utica,  N.  Y.,  and 
Col.  E.  Jewett,  of  Utica,  N.  Y. 

The  following  were  elected  Members  : 

Messrs.  Edw.  R.  Murphy,  Lloyd  P.  Smith,  F.  A.Hassler,  G.  Y.  Shoe- 
maker and  Matthew  Ncwkirk. 

On  favorable  report  of  the  Committee,  the  following  paper  was 
ordered  to  be  published  : 

Hotel  on  a  Collection  of  MAHKALS  from  Arizona. 

BY    ELLIOTT   COUES,    M.  D.,    U.  S.  A. 

Circumstances  have  unavoidably  delayed,  until  now,  the  preparation  of  the 
present  article,  needed  to  complete  the  record  of  the  zoological  collections 
made  by  the  writer  in  Arizona  during  1804  and  1865.  Articles  upon  the 
Goleoptera,  by  Dr.  J  L.  Le  Coute ;  upon  the  Batrachia  and  Reptilia,  by  Prof. 
E.  D.  Cope;  upon  the  Cheiroptera,  by  Dr.  H.  Allen;  and  upon  the  Birds,  by 
the  present  writer,  have  already  appeared  in  these  ProceecUngs.  The  few  fishes 
collected  were  unfortunately  destroyed  in  transitu.  The  plants,  collected 
joiiAly  by  Dr.  E.  Palmer  and  the  writer,  still  remain  in  the  hands  of  Dr.  Geo. 
Engelmann,  of  St.  Louis,  to  whom  they  were  transmitted  for  examination  and 
identification.  These  collections,  taken  together,  may  be  considered  to  repre- 
sent, in  a  measure,  the  more  prominent  features  of  the  fauna  and  flora  of  the 
Territory. 

The  classification  and  nomenclature  here  adopted  is  that  of  Prof.  Baird's 
'•  Mammals  of  North  America"  (Pacific  Railroad  Report,  vol.  viii.)  A  general 
sketch  of  the  Quadrupeds  of  Arizona,  by  the  present  writer,  has  already  ap- 
peared in  the  **  American  Naturalist/'  vol.  i.,  Nos.  6,  7,  8  and  10. 

CHEIROPTERA. 
VESPER  TILIONIDJS, 

1.  Vbspertilio  subulatus.  Say. 

Several  specimens.     An  abundant  and  generally  distributed  species. 

2.  VfSPEBTiLio  MACROPDS,  u.  8.,  Allen,  Pr.  A.  N.  S.,  Phila.,  Aug.,  1866,  p.  288. 
One  specimen,  Colorado  Desert,  near  Fort  Mojave  ;  taken  in  broad  daylight, 

as  it  was  capturing  insects  over  a  small  pool. 

3.  Antrozous  PALLiDus  (Le  Conte),  Allen. 

Several  specimens.  An  abundant  species  in  the  Colorado  Valley  and  south- 
ern portions  of  the  Territory;  particularly  numerous  at  Fort  Yuma. 

Other  species  of  this  family,  found  in  Arizona,  according  to  Dr.  Allen,  are  : 
La^iurtu  einereutj  VetpertUio  lucifugut^  V.  evotis,  V,  nitidus^  and  Corynorhinut 
fnaerotit, 

CARNIVORA. 

FELID^, 

4.  FcLia  coKCOLOR,  Linn. 

One  specimen,  a  fine  hunters'  skin,  measuring  6J  feet  from  tip  to  tip.  This 
animal  is  generally  distributed,  but  of  rather  uufrequent  occurrence. 
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5.  Lynx  rdfuS)  Rafinesque,  var.  maeulattu,    ' 

Several  specimens.    Of  frequent  occurrence,  particularly  in  the  yiclnitj  of 
Fort  Whipple. 

CANIDJE, 

6.  Canis  latrans,  Say.     (C,  fnutrovj  Woodhouse.) 

Numerous  specimens.  The  most  abundant  of  the  larger  mammals  of  the 
Territory,  and  very  generally  distributed.  It  is  particularly  numerous  in  the 
vicinity  of  the  settlements,  and  very  annojring.  lumbers  may  be  readily  de- 
stroyed by  poison,  as  is  frequently  done.  The  pelage  in  winter  is  fuller  and 
softer  than  in  summer,  and  chiefly  black  and  grayish -white,  losing  the  tawny 
and  rufous  which  it  has  in  the  latter  season.  Reproduction  occurs  in  May  or 
June,  five  or  six  young  being  ordinarily  brought  forth,  in  rocky,  secluded 
places.  The  species  is  frequently  precluded  from  indulging  its  carnivorons 
tastes,  and  compelled  to  subsist,  in  great  measure,  upon  fruits  and  berries. 

7.  Canis  occidentalis,  Rich.,  var.  griseo-albut. 

Several  specimens,  taken  at  Fort  Whipple  in  winter,  are  referrible  to  thia 
variety.  The  skins  make  very  beautiful  robes.  No  black  or  tawny  individuals 
were  observed.  The  species  is  generally  distributed  over  the  Territory,  thoagh 
by  no  means  so  abundant  as  the  preceding. 

8.  Vglpes  viboinianus,  Richardson. 

Three  examples.  The  species  is  of  common  occurrence.  No  red  foxes  were 
met  with.     V,  macrourut  and  V,  velox  may  possibly  be  found  in  the  Territory. 

URSIDjE, 

9.  Ursus  horribius,  Ord. 

One  specimen,  a  quarter-grown  cub,  killed  with  its  dam  in  the  San  Francisco 
Mountains.    The  species  is  of  common  occurrence  in  that  locality. 

RODENTIA. 
SCIURIDjE, 

10.  SciURUs  Abbrtii,  Woodhouse. 

S.  dorsalis,  Woodhouse.     (Pre-occupied^ 

S.  cattanonotusj  Baird.     (Without  ear-tufts.) 
Three  specimens,  San  Francisco  Mountains.     A  large  and  very  beautiful 
species,  abundant,  and  a  characteristic  of  the  pine-covered  mountainous  por- 
tions of  the  Territory. 

11.  SciURus  Arizonensis,  n.  s.,  Coues,  Am.  Naturalist,  i.,  1867,  p.  357. 

One  specimen.  Fort  Whipple,  Dec.  20,  1865  ;  type  of  the  species  as  described 
1.  c.  No  other  examples  met  with.  A  gray  squirrel,  resembling  the  commoa 
Eastern  species,  but  smaller,  the  tail  longer  and  broader,  and  distinctly  tricolor 
below. 

In  addition  to  the  two  preceding  species  S.  Fr^montn^  Aud.  and  Bach.,  is 
believed  to  occur;  and  S.foasor^  Peale,  from  California,  may  possibly  reach 
the  Colorado  Valley. 

12.  Tamias  dorsalis,  Baird. 

Numerous  examples.  An  abundant  species  throughout  the  Territory. 
Closely  allied  to,  but  readily  distinguishable  from  the  other  recognized  species. 
It  lives  chiefly,  or  wholly,  in  rocky,  broken  localities. 

13.  Spermophilus  Bbechbti,  Cuvier. 

Two  examples.  This  species  ranges  into  Arizona  from  California,  but  is 
there  by  no  means  so  abundant  as  in  the  last  ment^ncd  region,  where,  in  a 
measure,  it  represents  the  prairie  dog  of  the  plains,  both  in  numbers  and  in 
habits,  and  proves  a  great  pest  to  the  farmers. 
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Other  Arizonian  SpermophUi  are :  S.  grammurtu^  Say,  in  the  Bouthern  por- 
tions ;  S.  tereticaudoy  Baird,  in  the  lower  Colorado  Valley ;  S.  Harrim^  Aud.  and 
Bach. ;  and  probably  also  S.  laterality  tpilosonuif  Mezkana, 

14.  Cthomys  Gunnisomu,  Baird. 

One  specimen,  taken  near  the  San  Francisco  Mountains,  July,  1864.  This 
rare  species  was  there  found  living  in  colonies  like  those  of  C.  ludovicianw^ 
only  of  smaller  extent.    The  general  habits  of  the  two  appeared  very  similar. 

15.  Castor  canadensis,  Euhl. 

AlthoQgh  no  specimens  of  this  animal  were  actually  collected,  it  was  fre- 
quently seen,  and  is  included  here  for  the  purpose  of  remarking  upon  its  great 
abundance  o|i  nearly  all  the  streams  of  the  interior  of  the  Territory.  Its  pres- 
ent numbers  are  doubtless  owing  to  the  fact  that,  of  late  years,  it  ha^  been  but 
little,  if  at  all,  molested  by  trappers,  whom  Indian  hostilities  have  prevented 
from  penetrating  to  its  haunts. 

SACCOMYIDjE, 

16.  Thomomts  ?ulvu8  (Woodh.)  Baird. 

Two*  specimens.  Fort  Whipple.  The  most  abundant  and  characteristic  spe- 
cies of  the  subfamily  Geomyinse,  and  generally  distributed  over  northern  and 
central  Arizona.  It  is  almost  wholly  subterranean  and  nocturnal  in  habit. 
The  small  piles  of  soft,  moist  earth,  seen  all  over  the  fertile  grassy  portions  of 
the  Territory,  are  thrown  up  by  this  animal  in  digging  or  extending  its  bur- 
rows ;  and  are  particularly  numerous  in  the  vicinity  of  clumps  of  oak.  Two 
other  species,  T.  bulbivorut  and  T.  umbrinus  probably  occur  in  southern  and 
western  Arizona. 

17.  DiPODOMYS  Obdii,  Woodhouse. 

Numerous  specimens  of  this  very  abundant  animal,  the  '<  kangaroo  rat "  of 
the  inhabitants ;  from  Fort  Whipple  and  vicinity.  This  species  seems  suscepti- 
ble of  a  semi-domestication,  like  the  true  Mures;  and,  together  with  a  species 
of  He*perojntf9^  is  very  common  in  the  storehouses  and  granaries  of  Prescott 
and  Fort  Whipple,  where  they  readily  produce  their  young.  Ordinarily  it 
lives  in  brush  heaps,  under  fallen  logs,  etc.,  as  well  as  under  ground.  The 
young  are  brought  forth  in  May  and  June ;  but  two  or  more  litters  may  be 
produced,  especially  when  the  animals  are  living  in  places  protected  from  the 
weather.  The  young  are  at  first  nearly  gray,  showing  little  of  the  clear  fawn 
of  the  adults.  The  ordinary  mode  of  progression  with  these  animals  is  the 
same  as  that  of  other  small  rodents ;  but  the  movements  upon  all-fours  are 
changed  to  a  series  of  vigorous  leaps  when  the  animals  are  alarmed. 

18.  PiROONATHUS  FLAVU8,  Baird. 

One  specimen  (Fort  Whipple)  of  this  rare  and  diminutive  rodent.  Two 
other  species,  P  parvus  and  P.  penieiUattis^  also  occur. 

MURIDJE. 
MURINE.     {Sigmodontes.) 

19.  HisPSBOMTS  BREMicns,  Baird. 

Numerous  specimens,  both  old  and  young,  determined  to  be  this  species  by 
Prof.  Baird.  It  is  the  characteristic  species  of  the  vicinity  of  Fort  Whipple, 
where  it  is  semi-domesticated,  and,  in  a  measure,  plays  the  part  of  the  house 
mouse,  living  and  breeding  in  numbers  in  buildings.  Several  other  closely 
allied  species  of  this  difficult  genus  probably  also  occur,  as  well  as  one  or 
two  of  the  genus  Reithrodon. 

20.  Nbotoma  mexicana,  Baird. 

Several  examples.  A  very  common  species  throughout  the  Territory,  living 
indifferently  under  ground  or  rocks,  in  brush  heaps,  or  in  low  scrubby  trees. 
It  is  an  important  article  of  food  with  the  Indians. 
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Among  the  true  Mures,  or  "  Old  World  rats,"  two  species  have  been  im- 
ported into  the  settlements  along  the  Colorado  River,  Mut  decumanut  and  if. 
musculus.  Apparently,  however,  thej  have  as  yet  hardly  penetrated  to  the  in- 
terior of  the  Territory. 

ARVICOLIN^. 

21.  Arvicola  ? 

Fragments  of  an  undetermined  species,  taken  from  the  stomach  of  a  large 
hawk,  shot  at  Whipple.  The  genus  appears  to  be  very  poorly  represented  in 
the  number  of  its  individuals  as  well  as  of  its  species. 

22.  Fiber  zibethicus,  Cuvier. 

Skins,  sewn  together  to  make  arrow-cases,  taken  from  the  Apache  Indians. 
The  species  seems  to  be  common  on  some  of  the  waters  of  the  Territory. 

LEPORIDjE. 

23.  Lepus  callotis,  Wagler. 

Three  specimens,  Fort  Whipple.  The  "jackass  rabbit,"  as  the  species  is 
called,  is  very  abundant  throughout  the  Territory.  Believed  to  be  the  only 
large  hare  ascertained  to  inhabit  the  Territory,  though  the  occurr^nce*of  one 
or  two  other  species,  particularly  L,  CalifornieuSj  may  be  anticipated. 

24.  Lepus  Artemisia,  Bachman. 

One  specimen,  Beall's  Springs,  Western  Arizona.  A  very  abundant  species 
throughout  the  Territory.  In  the  northern  portions,  at  least,  it  changes  its 
pelage  somewhat  in  winter,  losing  in  great  measure  the  tawny  or  fulvous,  and 
becoming  of  a  grayish  hue,  with  some  parts  nearly  white.  Such  a  change  has 
not  been  observed  to  take  place  with  L.  callotis. 

25.  Erethizon  bpixanthus,  Brandt. 

One  specimen,  from  the  Colorado  Chiquito,  a  locality  where  the  species  seems 
to  be  particularly  abundant. 

RUMINANTIA. 

CER  VIDjE. 

26.  Cbrvcs  macrotis,  Say. 

One  skin  of  a  doc,  taken  in  October,  when  the  summer  coat  has  been  re- 
placed by  that  of  winter.  The  latter  is  thicker  and  fuller,  and  of  a  much  more 
uniform  mouse-gray.  At  this  season  the  antlers  of  the  males  are  well-grown. 
They  differ  in  some  essential  points  from  those  of  C.  virginianus.  These  deer 
inhabit  the  open  woods  and  chapparal.  A  second  species,  known  to  hunters 
as  the  "white-tailed  deer,"  occurs,  but  rarely.  The  black-tailed  still  continues 
to  be  very  abundant  in  all  situations  suited  to  its  habits ;  and  its  flesh  and  hide 
are  important  items  m  the  domestic  economy  of  both  settlers  and  Indians. 

27.  Antilocapra  americaka,  Ord. 

Several  pairs  of  horns,  and  skins  of  the  head,  stuffed  by  the  Indians  to  be 
used  as  decoys.  Both  the  present  species  and  the  black-tailed  deer  are 
hunted  by  the  Indians  by  this  means.  One  pair  of  horns,  taken  near  Fort 
Whipple,  are  remarkable  for  the  great  breadth  of  the  prong,  which  springs 
from  the  extreme  base  of  the  shaft,  and  for  the  unusual  degree  of  apical  curva- 
ture of  the  latter  ;  the  tip  being  bent  over  until  it  points  directly  toward  the 
base  of  the  horn,  and  its  axis  is  brought  quite  parallel  with  that  of  the  upright 
portion.  The  antelope  is  still  common  on  all  the  open  plains  of  the  central 
and  northern  portions. 

28.  Ovis  MONTANA,  Cuvier. 

Horns  of  this  species  were  often  met  with  about  the  bases  of  cliffs  and 
precipices.  The  animal  appears  to  be  much  less  abundant  now  than  formerly, 
and  only  inhabits  the  most  rugged  and  inaccessible  mountainous  regions. 

The  buflalo  {Bot  americanus,)  which  formerly  inhabited  the  Territory,  has 
for  many  years  been  quite  extinct. 
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December  3(f. 

The  PresidoDt,  Dr.  Hats,  io  the  Chair. 

Thirty-five  members  present. 

Dr.  H.  Allen  exhibited  ten  crania  from  the  Morton  collection,  in  which 
waa  seen  the  tertiary  occipital  condyle.  This  was  situated  in  each  instance 
upon  the  anterior  border  of  the  foramen  magnum,  was  elevated,  and  more  or 
less  circuliir.  It  was  thought  the  "condyle"  (i.  e.  facet)  was  the  result  of 
the  odontoid  process  of  the  axis  extending  higher,  as  well  as  the  basilar 
process  being  thicker  than  usual.  These  conclusions  were  born  out  by  the 
examination  of  a  number  of  axes,  in  position,  as  well  as  disarticulated.  In 
the  former  it  was  seen  that  the  superior  fasiculus  of  the  transverse  ligament 
often  brought  the  apex  of  the  process  in  relation  to  the  occipital  bone,  even 
when  no  facet  was  formed ;  in  the  latter  several  specimens  of  the  isolated 
bone  had  been  secured,  showing  two  distinct  facets  upon  the  odontoid  pro- 
cess— the  inferior  one  for  the  articulation  with  the  atlas, — the  superior  for 
the  "  tertiary  condyle." 

The  following  are  the  measurements  of  the  most  conspicuous  facets  : 

996.  The  facet  is  13  m.  wide,  8  long,  with  irregular  but  well  defined  borders  ; 
the  anterior  wall  is  4  m.high  ;  asymmetrical, — the  greatest  portion  to  the  left 
side  of  the  median  line.  The  right  border  is  furnished  with  anodule  at  its 
posterior  part.  The  superior  surface  of  the  basilar  process  is  furnished  with 
a  small  spicule  of  bone. 

631.  Facet  11m.  wide,  7  m.  long,  slightly  depressed,  a  little  fuller  upon  the 
right  than  left  side ;  asymmetrical,  the  greater  portion  to  the  right  side  of 
median  line.     The  condyles  are  large  with  transverse  constriction. 

1436.  8  m.  wide,  8  long,  slightly  depressed.  The  left  side  has  appended  to 
its  posterior  part  a  sharply  defined  horn,  which  is  curved  forwards  upon  itself; 
asymmetrical — almost  entirely  to  right  side  of  median  line.  Upon  either  side 
of  facet  and  immediately  in  front  of  the  occipital  condyle  are  placed  two 
rounded  nodules,  the  right  of  which  is  the  larger.     Condyle  not  constricted. 

1460.  13  m.  wide,  9  long,  sides  regular,  anterior  portion  slightly  elevated  ; 
a  large  spicula,  5  m.  long,  extending  from  superior  portion  of  basilar  process 
downwards  ;  facet  placed  a  little  to  the  right  side. 

93.  5  m.  wide,  3  m.  long — not  depressed — walls  not  elevated,  yet  the  whole 
facet  stands  slightly  above  the  level  of  the  bono  placed  in  median  line.  The 
occipital  condyles  are  of  unequal  size.  The  left  is  24  m.  long  and  14  m.  wide 
at  largest  diameter.  The  right  is  30  m.  long,  14  wide  at  largest  diameter, 
while  the  anterior  portion  is  much  more  slender  than  that  of  the  opposite 
side,  running  in  advance  of  the  facet ;  facet  in  median  line. 

569.  The  posterior  part  of  the  basi-occipital  process  6  m.  thick,  has  towards 
its  inferior  surface  a  small  circular  depression  measuring  5  m.x5m.,  defined 
by  a  sharp  edge  which  is  better  marked  in  front  than  elsewhere.  The  entire 
facet  is  to  the  left  of  the  median  line  and  entirely  free  from  the  posterior 
border.  A  smaller  depression,  having  a  diameter  of  2^  m.,  is  placed  upon  the 
right  side  upon  anterior  edge  of  the  free  basi-occipital  border. 


December  \Qth. 
The  President,  Dr.  Hays,  in  the  Chair. 
Thirty  members  present. 

Prof.  E.  D.  Cope  made  some  remarks  on  the  contents  of  caves  which  abound 
in  South-western  Virgihia.  He  stated  that  bones  of  all  the  recent  mammalia  of 
the  country,  including  those  of  the  Indians,  were   to  be  found  in  them,  and 
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that  the  p:-ocess  of  deposit  was  continually  going  on.  He  mentioned  his 
discovery  of  the  remaius  of  the  floor  deposit  of  one  or  more  extensive  caves 
in  the  limestone  ridge  in  Wythe  Co.,  Va.,  which  produces  largely  the  ores  of 
lead  and  zinc.  The  roof  and  one  side  of  the  caves  had  been  torn  away  subsequent 
to  the  period  of  deposit  of  the  floor.  The  latter  was  of  postpliocene  age, 
and  contained  remains  of  mammals,  birds,  reptiles,  amphibians,  flshes  and 
molluscs  chiefly  terrestrial.  Among  the  first  were  tapir,  peccary,  deer,  horse, 
small  carnivora,  shrews  and  several  rodents  ;  together,  sixteen  species.  The 
deposit  extended  eight  miles  in  length. 

He  also  announced  the  existence  of  a  postpliocene  deposit  in  Charles  Co.. 
Maryland,  near  the  Patuxent  river,  as  indicated  by  the  remains  of  the  common 
peccary,  a  Manatus  and  a  new  carnivore  of  the  genus  Galera. 


December  17  th,  . 

The  President^  Dr.  Hats,  in  the  Chair. 


Twenty- three  memhers  present. 


December  2ith, 
The  President,  Da.  Hats,  in  the  Chiir. 

Sixteen  members  present. 

The  following  p^ipers  were  presented  for  publication  : 

''  A  Review  of  the  species  of  Amblystoma."     By  £.  D.  Cope. 

"  On  the  Genera  of  fresh-water  Fishes  Hypsilepis,  Baird,  and  Pho- 
togenis.  Cope,  their  species  and  distribution."     By  E.  D.  Cope. 

'^  On  the  Distribution  of  fresh- water  Fishes  in  the  Alleghany  Region 
of  south-western  Virginia."     By  E.  D.  Cope. 

"  Fasti  Ornithologiae."  No.  III.     By  John  Cassin. 

The  deaths  of  the  following  members  were  announced :  Mr.  Jacob 
Pierce^  and  Mr.  Richard  M.  Marshall ;  aldo  Dr.  Chas.  Zioimerman  and 
Rev.  Dr.  C.  Dewey,  Correspondents. 


December  Slst, 

Mr.  Vaux,  Vice-President,  in  the  Chair. 

Twenty-seven  members  present. 

On  favorable  reports  of  the  Committees,  the  following  papers  were 
ordered  to  be  published : 

An  addition  to  the  YEBTIBRATE  7AXIHA  of  the  Miocene  period,  with  a 
synopsis  of  the  extinct  CETACEA  of  the  United  States. 

BY  E.  D.  COPE. 

The  species  below  enumerated  were  collected  by  James  T.  Thomas  near  his 
residence  in  Charles  county,  Maryland,  not  far  from  the  Patuxent  river,  in  the 
beds  of  the  Yorktown  epoch,  in  places  where  they  are  exposed  by  the  cutting 
of  various  streams.  The  localities  are  twenty  miles  to  the  eastward  of  the  out- 
crop of  the  eocene  beds,  and  as  those  of  the  pliocene  are  at  a  considerable 
distance  eastward  of  the  eastern  shore  of  the  Chesapeake  Bay,  it  is  scarcely 
probable  that  there  is  any  admixture  of  specimens  from  those  formations.  Two 
species  in  the  collection  of  Galera  and  Dicofyles  genera  at  present  existing  in 
South  America, — the-  latter  within  our  own  limits  also, — indicate  the  existence 
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of  a  post-pliocene  deposit  in  the  neighborhood,  which  has  not  been  hitherto 
recognized. 

In  the  miocene  region,  the  beds  of  shells  are  of  considerable  thickness,  and 
are  composed  of  immense  numbers  of  closely  packed  individuals  of  many  spe- 
cies, in  a  very  good  state  of  preservation.  They  are,  however,  less  silicified, 
and  therefore  more  friable  than  those  of  the  great  beds  at  Yorktown. 

The  before-mentioned  collection,  which  is  now  in  the  museum  of  the  Acad- 
emy, contained  the  following  species  of  molluscs,  etc.,  for  the  identification  of 
which  I  am  indebted  to  my  friend  T.  A.  Conrad  : 


Madrepora  palmata  Ooldf., 

Orbicula  lugubris, 

Ostrca  trachy discus,  Con.j  sp.  nov., 

Ostrea  thomasii,  Con.f  sp.  nov., 

Anomia  multilineatai 

Chama  corticosa, 

Isognomon  tortum, 

Pinna, 

Pecten  madisonius, 

Pecten  jeffersonius, 

Pecten  humphreysii, 

Pecten  marylandicus, 

Pecten  clintonius, 

Pecten  virginianus, 

Pecten  cerinus,  Con.y  sp.  nov., 

Axinsea  lentiformis, 

Area  callipleura, 

Area  improcera, 

Noetia  carolinensis, 

Corbula  idonea, 

Corbula  pectorosa,  Con.j  sp.  nov., 

Cardium  laqueatum, 

Isocardia  markoii, 

Isocardia  fraterna, 

Crasatclla  undulata, 

Crasatella  melina, 

Crasatella  marylandica, 


Cyclocardia  granulata, 

Curditamera  protracta, 

Astartc  cxaltata, 

Astarte  undulata, 

Astarte  cuneiformis, 

Astarte  perplana, 

Mercenaria  staminea, 

Mercenaria  cuncata,  Con.f  sp.  nov., 

Lucina  americana, 

Lucina  foremani, 

Lucina  contracta, 

Dosinia  acetabulum, 

Dione  staminea, 

Dioue  marilandica, 

Pliorhytis  centenaria, 

Sphicrula  subvexa. 

Metis  biplicata, 

Glycimeris  americanus, 

Fissurella  redimicula, 

Zizyphinus  bryauii,  Con.j  sp.  nov., 

Luuatia  catenoidcs, 

Scala  pachy pleura,  C, 

Turritella  iudenta,  C, 

Turritella  alticostata, 

Ecphora  quadricostata, 

Bursa  centrosa,  Con.j  sp.  nov., 

Balanus  vulcanellus,  Con,f  sp.  nov., 

Balanus  proteus. 


ELASMOBRANCHI. 

AETOBATIS,  Miill.,  Henle. 

AiTOBATis  ARCUATUS,  Agassiz,  Polss.  Foss.  iii.     Gervais,  Palffiont.  Francaise, 

Tab. 

This  species,  figured  by  Gervais,  has  existed  in  abundance  during  the  period 

of  deposit  of  the  miocene  beds.     Two  or  three  other  species  of  the  genus  have 

left  their  remains  in  the  same,  which  will  be  characterized  at  some  future  time. 

Aktobatis  profundus  Cope,  sp.  nov. 

This  species  is  represented  by  numerous  separated  plates  of  the  inferior  den- 
tal series.  They  are  therefore  curved,  and  attached  to  their  laminiform  roots 
at  a  strong  angle.  The  species  was  smaller  than  the  preceding,  judging  by  the 
portions  preserved.  The  band-like  teeth  dificr  in  their  masticatory  surface 
being  convex  or  rounded,  not  plane,  and  having  a  much  less  projecting  and 
lip-like  convex  margin.  Their  curvature  is  less,  and  does  not  approach  the 
angulation  of  the  A.  arcuatus,  and  the  width  is  nearly  uniform  at  all  points, 
and  not  narrowed  at  the  extremities  as  in  the  latter.  The  laminar  portion  is 
relatively  longer,  having  therefore  a  more  extensive  imbrication. 

18(57.] 


140  PBOOXSDIMtiS  OF  THE  AOADXMT  Or 

Linea. 

Length  of  convexity  of  perfect  tooth , 21*5 

"       of  chord  "  "      16-75 

Depth  of  laminar  series 6 

Width  of  masticatory  surface 2*75 

MYLIOBATIS  Cuvier. 

The  following  are  the  first  species  of  this  genus  which  hare  been  determined 
from  the  mioccne  age  in  the  United  States : 

Myliobatis  gigab  Cope. 

This  species  is  remarkable  for  the  transverse  extent  of  its  median  teeth,  and 
its  strong  antero-posterior  curvature.  The  latter  is  greater  than  the  transverse 
curvature,  which  consists  in  the  slope  of  the  lateral  dental  series  and  of  the 
extremities  of  the  median  teeth.  Lateral  teeth  longer  than  broad,  convex,  in 
two  rows.  Median  teeth  well  arched  horizontally,  but  straight  in  their  median 
portions,  the  length  one-seventh  the  (straight)  width.' 

Total  length  3  in.  8  lines  ;  width  of  median  series  3  in.  2  5  lines.  Sutures 
straight;  surface  smooth.  (Remains  of  two  or  three  individuals  in  the  col- 
lection.) Should  the  proportions  of  this  species  have  been  similar  to  those  of 
the  H.  aq  u  i  1  a  of  the  Mediterranean,  the  extent  of  its  pectoral  fins  would  have 
been  not  less  than  nine  feet. 

Myliobatis  pachyodon  Cope. 

This  species,  also  of  large  size,  approaches  near  to  the  M.  holmesii  Gibbes, 
and  M.  reglianus  Agassiz.  It  differs  from  the  former  in  its  median  series 
of  teeth  being  transverse  and  scarcely  curved,  and  in  the  inferior  lamins  being 
without  Y-like  grooves  ;  and  from  the  latter  in  the  depth  of  median  teeth  be- 
ing half  deeper  in  relation  to  the  length,  and  in  their  greater  trausverse  con- 
vexity. The  specimen  on  which  the  species  is  founded  consists  of  the  lateral 
portions  of  four  median  and  the  single  row  of  lateral  teeth.  The  great  depth 
of  the  vaso-dentinal  layer  is  only  equalled  in  the  M.  holmesii.  The  M. 
s  t  o  k  e  s  i  i  Agass.  and  M.  micropleurus  Agass.,  •rhich  resemble  it  in 
some  particulars,  differ  in  possessing  two  lateral  series  of  teeth. 

The  lateral  teeth  are  larger  than  broad. 

Lines. 

Longitudinal  width  of  median  tooth  band 6*25 

Depth  of  vaso-dentinal  layer •  7*75 

''      of  lamellar  layer 2*75 

The  transverse  extent  of  the  plate  to  a  point  which  appears  by  the  inferior 
curvature  to  be  the  middle,  is  16  lines ;  the  scries  has  therefore  probably  been 
narrow. 

Myliobatis  vicomicanus  Cope. 

Specimens  of  two  individuals  represent  this  species,  which  is  of  somewhat 
smaller  dimensions  than  the  two  preceding,  though  one  of  the  large  species. 
One  plate,  extending  over  twelve  median  teeth,  is  flat  antero-posteriorly,  ^nd 
nearly  so  transversely ;  the  sutures  of  the  median  teeth  slightly  concave  medi- 
ally, and  strongly  convex  at  their  extremities.  Two  lateral  rows  of  teeth, 
which  are  longer  than  broad.  Sutures  straight.  Vaso-dentinal  layer  shallow  ; 
where  worn  down  in  an  old  specimen,  the  surface  is  punctate  all  over  through 
the  section  of  the  vascular  canals. 

In.       Lin. 
Total  length  of  specimen 3       2*5 

Transverse  length  of  median  teeth 2      3*75 

Length  of  median  teeth 3*75 

Depth  of  vaso-dentinal  stratum , 4*5 

In  the  preceding  three  species  the  series  of  attaching  laminae  arc  arranged 
in  series  oblique  to  the  base  of  each  tooth. 
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RAJA  Linnaeus. 
Raja  dux  Cope. 

This  species  is  represented  by  a  dermal  plate,  which  was  originally  covered 
by  enamel,  and  probably  supported  a  spine  ;  the  latter,  and  a  considerable  por- 
tion of  the  former,  have  been  lost.  The  form  is  unsymmetrically  subpentago- 
nal,  longer  than  broad.  One  extremity  truncate,  the  other  obtusely  narrowed. 
Inferior  surface  concave  flattened ;  superior  rising  to  a  small  median  plane, 
edges  thin.  Greatest  elevation  near  the  narrow  extremity,  where  the  spine 
stood  ;  a  groove  extends  from  the  position  of  the  latter  to  the  margin.  Surface 
indistinctly  ribbed  at  right  angles  to  the  margin.  Enamel  with  slightly  wavy 
ribs,  those  near  the  centre  much  coarser  than  those  near  the  circumference. 
Length  of  plate  15  lines;  greatest  width  12-75  lines;  greatest  depth  4  lines. 
A  second  plate,  perhaps  of  the  same  species,  differs  in  its  narrower  form  ;  it  is 
without  enameL 

This  ray  was  larger  than  any  described  from  European  tertiary. 

NOTIDANUS  Cuv. 

NoTiDANus  PRiMioENius  Agasslz,  Gibbcs. 
Fourteen  teeth. 

NOTIDANUS   PLECTRODON    Cope,    Sp.  UOV. 

This  species  is  represented  by  nine  teeth,  which  are  quite  characteristic.  It 
presents  fewer  denticles  than  any  other  species,  and  thus  approaches  distantly 
the  N.  recurvus  of  Agassiz.  Large  denticles  but  two,  leaning  obliquely  in 
the  plane  of  the  root;  the  external  denticle  one-fifth  the  size  of  the  median. 
Median  denticle  twice  as  high  as  broad  at  the  basis,  little  inclined  from  the 
plane  of  the  root;  the  cutting  edge  curved.  Serrate  edge  very  short,  basal,  in 
one  specimen  with  no,  in  another  four  denticles.  Section  of  root  wedge- 
shaped. 

Line^. 

Length  of  root 8*75 

Elevation  of  longest  denticle 6 

Four  teeth  which  I  refer  to  a  median  position  in  the  jaws  of  this  species,  have 
no  lateral  cusps  whatever,  but  approximate  those  of  some  species  of  Lamna  in 
form.  Crown  rather  slender,  subcylindric  and  slightly  constricted  at  the  base 
of  the  enamel,  which  is  convex  vertically  and  transversely  at  that  point.  This 
convexity  is  very  strong  to  the  apex  of  the  tooth  ;  the  other  side  is  still  more 
convex.  The  crown  is  also  very  oblique  in  one  or  both  directions.  It  is  per- 
fectly smooth,  with  lateral  cutting  edges.  The  latter  disappears  on  the  inner 
hasis  of  the  largest  and  most  curved  specimen.  The  enamel  does  not  descend 
low  on  the  outer  face  in  the  largest  specimens.  Tip  little  compressed  ;  narrowed. 
Greatest  length,  8*25  1. ;  of  crown,  6  25  ;  of  root  transversely,  6  1. 

GALEOCERDO  Miill.,  Henle. 

Galeocerdo  appendiculatus  Agass. 
Galeocerdo  latidbns  Agass. 
Galeocerdo  aduncub  Agassiz. 
Galeocerdo  contortds  Gibbes. 
Galeocerdo  boertoni  Agass. 
Galeocerdo  ?  sp.  aff.  contorto. 

Galeocerdo  LiEvrssiMus  Cope,  sp.  nov. 

This  species  is  indicated  by  a  large  number  of  teeth.  It  is  of  the  type  of  G. 
a  d  u  n  c  u  s ,  but  is  characterized  by  the  shortness  of  the  root  transversely  as 
compared  with  the  elevation  of  the  crown,  the  convexity  of  the  inner  face  of 
the  latter,  and  the  total  absence  of  decticulations  in  any  portion.  The  crown 
is  oblique,  the  inner  margin  vertical  in  nearly  all  the  specimens,  the  basal  cut- 

1867.] 


142  ]  PRO0KSDINO8  OF  THS  AOADSMT  Of 

ting  edges  short.  The  upper  margin  is  not  tnmed  outwards,  as  in  G.  c  o  n  t  o  r- 
t  u  8  Gibbes,  and  the  section  of  boih  inner  and  outer  faces  eTerywhere  conrez. 
Base  of  the  enamel  inside  either  convex  or  plane ;  outer  basis  rising  on  the 
crown.    Axis  of  medium  spec.  6*25  1.    Transverse  extent  of  same,  6*75  1. 

The  apex  of  the  crown  is  not  nearly  so  oblique  as  in  G.  a  d  u  n  c  u  s,  though 
the  specimens  are,  as  in  other  species,  more  or  less  oblique  or  depressed,  accord- 
ing to  the  position  in  the  mouth.    The  species  appears  to  be  well  marked. 

SPHYRNA  Rafin. 
Sphybna  pbisca  Agass. 

Sphtrna  ?spec. 

Sphtrna  magna  Cope. 

This  species  resembles  in  its  dentition  a  small  Oxyrhina,  with  the  basal  por- 
tion much  prolonged  laterally,  and  crenate.  The  crown  in  the  specimens  is 
slightly  to  markedly  oblique,  rather  narrow  and  stout,  slightly  bent  outwards, 
with  sharp,  and  entirely  smooth  cutting  edg^s.  Both  faces  are  convex,  the 
outer  much  so,  the  inner  with  a  slight  groove  at  base.  The  root  rather  short, 
slightly  concave  below,  and  prominent  behind.  The  basal  portion  bounding 
the  least  angle  is  separated  by  an  incised  notch.  One  specimen  is  larger,  more 
oblique,  and  with  longer  basis.  Total  elevation  of  medium  specimen  7  lines ; 
basis  of  same  6'5  lines.    Larger  specimen,  axis,  7*8  lines ;  basis,  9  lines. 

HEMIPRISTIS  Agass. 
Uemipristis  berra  Agass. 

CARCHARODON  Smith. 
Carcharodon?  angustidens  Agass. 
Garcharodom  meoalodon  Agass. 

OTODUS  Agass. 
Otodub  obliquus  Agass. 

Otodus  appendiculatus  Agass. 

OXYRHINA  Agass. 

OXTRHINA   XIPHODON   AgaSS. 
OXTRHINA   HA8TALIS   AgaSS. 

OxTRHiNA  DBSORii  Gibbes. 

OXYRHINA   SILLIMAKII   GibbcS. 
OXYRHINA   MINUTA  AgaSS. 

LAMNA  Ouvier. 
Lamna  hopei  Agass. 

Lamna  denticulata  Agass. 

Lamna  elegans  Agass. 

Lamna  cuspidata  Agass. 

Lamna  ?  subulata  Agass. 

TELEOSTEI. 

SPHYRJSNA  Cuv. 
Sphyr^na  speciosa  Leidy,  Proc.  Acad.  Nat.  Sci.  1856,  p.  221. 

TESTUDINATA. 

TRIONYX  Geofft. 
Tbionyx  oellulosus  Cope. 

Two  small  fragments  of  the  carapace  are  all  that  represent  this  species.  The 
sculpture  is,  however,  exceedingly  characteristic,  and  different  from  that  of  any 
either  recent  or  fossil  species  known  to  the  writer. 
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The  surface  is  marked  by  numerous  closely  placed  pits,  which  are  remarka- 
bly deepi  producing  the  vesicular  appearance  of  scoria.  The  resemblance  is 
heightened  by  the  irregular  size  of  the  pits.     Edges  of  septa  rounded.    The 

fragments  are  unusually  thick,  indicating  a  species  of  large  size. 

Lines. 

Width  of  free  portion  of  rib  at  origin 7*5 

Depth  of  portion  of  carapace 4*33 

Trionyx  sp. 

An  uncharacteristic  portion  of  the  carapace,  which  exhibits  larger  and  more 
regular  pits,  separated  by  wider  partitions.  The  pits  at  one  extremity  are 
larger  than  those  of  the  other,  and  the  septa  narrower. 

CHELONE    Brongt. 
Ghblone  sp. 

A  proximal  portion  of  the  costal  plate  has  a  thickness  of  three  lines,  but 
rapidly  thins  out.  Its  surface  exhibits  transverse  rugae  at  its  proximal  extre- 
mity ;  elsewhere  the  rugae  are  longitudinal,  and  more  distinct  on  one  side  than 
the  other. 

Ghblokb  sp. 

Two  fragments  of  the  carapace  of  a  large  and  convex  species,  each  with  a 
strongly  marked  groove  for  the  margin  of  the  dermal  shields.  The  surface  is 
without  sculpture. 

CROCODILIA. 

THECACHAMPSA  Cope. 

This  genus  resembles  Crocodilus  L.,  but  differs  in  the  entire  hollowness  of 
the  external  stratum  of  the  crowns  of  the  teeth,  and  their  composition  of  closely 
adherent  concentric  cones.  These  internal  cones,  which  number  at  least  three, 
may  be  homologous  with  the  included  crowns  of  the  successional  teeth  of 
other  Crocodilia,  but  they  must  be  regarded  as  functional  in  a  physiological 
sense,  since  they  compose  the  bulk  of  the  crown  of  the  tooth,  within.  They 
resemble  in  this  respect  Mosasaurus,  and  probably  represent  a  genus  near  the 
Ifosasauridae.  In  none  of  the  specimens  at  my  disposal  is  the  root  preserved, 
though  the  width  of  the  basal  margin  of  the  crown  iuT.  contusor  indicates 
its  probable  existence. 

Thbcachampsa  contusor  Cope. 

This  species  is  established  on  a  single  tooth.  It  is  remarkable  for  its  short 
conic  form.  The  basis  is  circular,  and  its  diameter  is  three-fifths  the  length  of 
the  tooth.  The  apex  is  rather  acute  and  circular  in  section ;  it  is  directed  to 
one  side,  and  the  tooth  is  slightly  flattened  on  the  inside  of  the  curve.  This 
face  is  bounded  by  a  low  obtuse  ridge  on  each  side,  for  the  basal  two-thirds  of 
the  crown,  which  are  not  distinguishable  from  a  series  of  ridges  which  mark, 
at  distances  of  a  line,  the  basal  three-fifths  round  the  crown ;  they  are  less  dis- 
tinct on  the  convex  aspect,  and  are  separated  by  concave  surface.  Instead 
of  the  cutting  ridges  of  the  genus  Crocodilus,  the  apex  is  provided  with  a 
narrow  flattened  plane  on  each  side.  The  surface  of  this  portion,  and  of  much 
of  the  convex  face,  is  marked  by  a  minute  decussating  or  chevroned  sculpture. 
Vertical  length,  14*6  lines;  diameter  of  base  of  crown,  8*5  lines. 

Thbcachampsa  sbbioodon  Cope. 

This  species  is  based  on  a  number  of  specimens  of  elongate  conic  crowns 
which  resemble  to  a  considerable  extent  those  of  Crocodilus  a  n  t  i  q  u  u  s  Leidy 
of  the  same  epoch.  They  differ  from  the  T.  c  o  n  t  u  s  ar  in  their  more  com- 
pressed and  elongate  form,  the  presence  of  a  sub-acute  ridge  on  each  side  the 
apical  three-fifths  the  crown,  the  absence  of  the  lateral  grooves,  and  the  chev- 
ron sculpture.  They  are,  on  the  contrary,  minutely  striate,  and  possess  a  silky 
lustre. 

Length  of  medium  specimen,  16*5  lines;  base  of  crown,  9  lines. 
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CETACEA. 

Premising  that  a  number  of  species  whose  remains  occur  in  the  present  col- 
lection must,  for  the  present,  be  passed  by,  I  append  a  list  of  the  extinct  Ceta- 
ceans described  fVom  North  American  formations,  up  to  the  present  time : 

BALiKNOPTERA  PRiscA  Lcidy,  Copc,  mioccue.     Pr.  A.  N.  S.  1851,  308. 

KscHRicHTius  CEPHALUS  Cope,  mioceue. 

EscHRicHTius  LEPTOCENTRUS  Copc,  miocene. 

?  BALiKNA  PALiEATLANTiCA  Leidy,  mioceue.     Pr.  A.  N.  S.  1851,  308. 

DELPHimD^E. 

Beluga  vkrmoxtana  Thompson,  Champlain.     Nat.  Hist.  Vermont. 
Delphinus  conradi  Leidy,  miocene.     Pr.  A.  N.  S.  1853,  35. 
LopuocETus  CALVERTEN8I8  Harlau,  Cope,  miocene.     Trans.  Nat.  Acad. 
pRiBCODELPHiNUS  HARLANi  Lcidy,  mioccue.     Pr.  A.  N.  S.  1851,  327. 
Priscodelpiiixus  AC0TIDEN8  Cope,  miocene. 

pRiscoDELPHiNUS  GRANDiSvus  Leidy,  miocene.     Pr.  A.  N.  S.  1851,  327. 
Rhabdosteus  latiradix  Cope,  miocene. 

CATODONTIDjE, 

Orycterocetus  C0RNUTIDEN8  Leidy,  miocene.     Pr.  A.  N.  8.  i853,  378. 
Orycterocetus  crocodilinus  Cope,  miocene. 
Physeter  ANTIQUU8  Leidy,  pliocene.     Pr.  A.  N.  S.  1853,  378. 
Ontocetus  EMM0N8II  Leidy,  miocene.    Pr.  A.K.  S.  1859,  162. 

CYNORCIDJS, 

Cynorca  proterya  Cope,  miocene. 
8QUAL0D0N  DEBILI8  Cope,  plioccue. 
Sqdalodon  wymanii  Cope,  miocene. 
Squalodon  msnto  Cope,  miocene. 
Squalodon  H0LME8II  Leidy,  pliocene. 
Squalodon  atlaxtious  Leidy,  miocene. 

BASILOSAURID.^, 

Doryodon  PYGMAEU8  Cope,  eocene. 
DoRYODON  SERRATua  Qibbcs,  eocene. 
Basilosaurus  cetoidbs  Geinitz,  eocene. 

Descriptions  and  notes  on  many  of  the  preceding  are  given  below. 

ORYCTEROCETUS  Leidy. 

This  genus  differs  from  Physeter  in  the  extensive  pulp-cavity  of  the  teeth, 
and  the  absence  of  surface  cementum. 

Orycterocetus  crocodilinus  Cope. 

This  species  is  based  on  a  tooth  belonging  to  an  individual  of  one-third  or 
one-fourth  the  size  of<4he  known  species  0.  cornutidens  Leidy,  but  never- 
theless adult,  as  attested  by  the  obliquely  worn  apex  of  the  crown.  The' general 
form  is  that  of  an  elongate  curved  cone,  with  flattened  sides,  and  a  broader 
convex  face  within  the  curve,  and  a  narrower  one  on  the  outside.     The  tooth 
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is  marked  by  numerous  irregular  transverse  lines,  similar  to  those  frequently 
marking  growth,  and  by  longitudinal  shallow  grooves.  The  pulp-cavity  ex- 
tends for  two- thirds  the  length  of  the  tooth,  being  thus  relatively  deeper  than 
in  the  known  species,  and  is  also  very  large,  thinning  the  external  wall  out  to 
an  open  basis.  In  the  known  species  the  walls  arc  relatively  thicker,  and  for 
a  considerable  distance  parallel  to  each  other.  The  form  of  the  tooth  is  in 
some  degree  similar  to  the  crown  of  the  canines  of  some  crocodiles.  There  is 
no  enamel  on  the  teeth  of  Cetaceans  of  this  genus. 

Total  length,  2  inches  5  lines;  long  diameter  at  base,  8*25  lines;  diameter 
at  middle,  6  lines. 

BHABDOSTEUS  Cope. 

This  genus  is  either  referable  to  a  family  not  yet  characterized,  allied  to  the 
Platanistids  and  Delphinidsc,  or  belongs  to  the  first  named  of  these  recent 
families. 

Premaxillary  and  maxillary  bones  forming  a  cylinder,  bearing  teeth  on  its 
proximal  portion,  and  prolonged  in  its  distal  portion  into  a  slender  straight 
beak.  Teeth  with  the  enlarged  crown  separated  from  the  fang  by  a  con- 
striction. 

This  is  one  of  the  most  remarkable  genera  of  Cetaceans,  and  may  be  com- 
pared to  its  affines  as  Xiphias  is  to  other  Teleostei. 

RUABDOSTEUS    LATIRADIX    CopC. 

A  portion  of  the  muzzle  of  this  species,  which  is  preserved,  measures  12  in. 
7*5  lines  in  length,  12*5  lines  in  transverse,  and  11  lines  in  vertical  diameter 
at  the  base.  The  superior  edge  of  the  maxillary  bone  forms  the  extersal  out- 
line, while  the  remainder  of  this  element  is  entirely  inferior.  The  palatine  face 
is  convex,  and  the  alveolar  series  approximated.  The  alveolae  themselves  are 
longitudinal,  two  in  -YS  of  an  inch,  and  separated  from  each  other  by  spongy 
septa.     The  vomer  does  not  appear  in  the  portion  of  the  muzzle  at  in^-  disposal. 

LineB. 
Width  of  premaxillary 6 

^^        superior  face  maxillary 4*75 

*^        palatine  face  of  maxillary 4-5 

Three  teeth  are  referred,  with  much  probability,  to  this  species.  The  fangs 
are  from  equal  to  to  twice  the  length  of  the  crowns,  and  are  much  compressed, 
widening  downwards,  and  more  or  less  prolonged  at  one  inferior  angle,  in  the 
same  plane.  The  crown,  compressed  transversely  to  the  root,  and  expanded 
above  the  base,  straight  or  slightly  curved  in  the  direction  of  its  plane. 
Enamel  smooth,  edges  obtuse.  The  compressed  fang  corresponds  to  the  longi- 
tudinal alveolus,  while  the  transverse  dilatation  of  the  crown  is  similar  to  the 
form  of  those  of  Platanuta. 

Line8. 

Length  of  largest  specimen 12 

*'         "  crown A. 5 

Width  of  fang 3 

Jas.  T.  Thomas,  the  discoverer  of  this  Cetacean,  tells  me  that  he  has  seen 
portions  of  the  muzzle  between  two  and  three  feet  long.  From  the  gradual 
acumination  of  the  individual  here  described,  the  length  of  the  muzzle  alone 
might  have  been  at  least  of  that  length.  A  slender  piece,  evidently  a  portion 
of  the  premaxillary  of  a  smaller  individual,  is  fourteen  inches  in  length.  Its 
posterior  portion  is  deflected,  as  if  to  give  place  to  the  prenarial  triangle,  and 
its  inner  margin  descends  abruptly  to  the  same. 

PRISCODELPHINUS  Leidv. 

In  this  genus  the  muzzle  is  elongate  and  flattened,  and  furnished  with  cylin- 
drical fanged  teeth,  which  extend  throughout  much  or  all  of  its  length.  The 
symphysis  mandibuli  is  very  elongate.  The  teeth  have  not  been  described. 
Delphinus  canaliculatus  von  Meyer,  from  the  Swiss  Tertiary,  appears  to 
belong  to  it.     (Palaeontographica,  1856,  p.  44). 
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PRISCODILPHIHUS  ACUTIDtNS  Cope. 

This  species  is  represented  by  a  single  tooth,  which  is  apparent!  j  that  of  an 
adalt  of  much  smaller  size  than  either  of  the  known  species  of  the  genus.  The 
fang  is  straight,  fusiform,  and  cylindrical  in  section.  It  is  constricted  imme- 
diately below  the  crown.  The  latter  is  cnrred  conic,  the  face  within  the  cnnre 
bounded  on  each  side  by  a  low  but  acute  ridge,  which  extends  from  near  the 
acute  apex  to  near  the  base.  Enamel  polished,  smooth.  Extremity  of  fang 
acute,  solid. 

Total  length  7  lines  ,*  length  crown  3*2  lines ;  diameter  of  base  crown  1.4 
lines. 

LOPHOCETUS  Cope. 

Temporal  fossa  truncated  by  a  horizontal  crest  above,  prolonged  backwards 
and  bounded  by  a  projecting  crest,  which  renders  the  occipital  plane  concave. 
The  same  crest  prolonged  upwards  and  thickened,  each  not  meeting  that  of 
the  opposite  side,  but  continued  on  the  inner  margins  of  the  maxillary  bones, 
turning  outwards  and  ceasing  opposite  the  nares.  Front,  therefore,  deeply 
grooved.  Premaxillaries  separated  by  a  deep  groove.  Teeth  with  cylindric 
roots. 

LopHOCBTUS  CALVKBTKNSis.  Delp/unu8  C€Upertentu  Harlan.  PotUoporia  ealverUnmt 
Cope,  Proc.  Acad.  1866. 

This  species  is  near  to  the  Pontoporias,  but  differs  as  above,  so  aa  to  be 
referable  to  another  genus.  The  form  of  the  occiput  indicates  the  insertion  of 
powerful  muscles,  a  condition  which  does  not  exist  in  any  of  the  true  Cetacea 
within  the  knowledge  of  the  writer,  excepting  in  Inia  and  in  Arionios,  von 
Meyer,  from  the  Swiss  Miocene.  The  latter  genus  resembles  it  also  in  the  su- 
perior truncation  of  the  temporal  fossae,  but  here  all  similarity  ceases,  for  in 
Arionius  the  frontal  bones  are  well  developed,  while  in  Lophocetns  they  are, 
as  in  true  Delphinids,  mere  narrow  transverse  wedges.  They  are,  indeed, 
much  less  developed  than  in  Pontoporia,  or  even  than  in  Inia. 

The  resemblance  to  Inia-is  closest.  The  only  feature  which  renders  a  gene- 
ric distinction  certain  is  the  cylindric  form  of  the  posterior  alveole,  which 
renders  it  probable  that  the  teeth  were  not  furnished  with  lobes  as  in  Inia.  In 
the  latter  the  fangs  have  a  transverse  dilatation  to  support  these.  Harlan  also 
states  that  but  one  and  a  half  inches  of  the  muzzle  are  broken  away.  If  this 
be  the  case,  the  genus  is  short-muzzled  and  with  the  symphysis  mandibuli  not 
elongate.     This  is,  however,  exceedingly  doubtful. 

In  Lophocetus  calvertensis  the  nasal  bones  are  separated  by  a  deep  fit- 
sure.  The  maxillaries  exhibit,  on  each  side  in  front  of  the  extemid  nares,  two 
oval,  roughened  surfaces,  which  converge  behind  the  nares.  These  appear  to 
be  insertions,  perhaps  for  cartilaginous  crests,  comparable  to  the  bony  roofs  of 
Platanista,  less  probably,  for  muscles  connected  with  the  external  meatus. 

The  form  of  the  muzzle  is  not  as  elongate  as  in  the  known  species  of  Ponto- 
poria, and  it  is  much  expanded,  proximally,  instead  of  contracted,  as  in  the 
latter. 

This  dolphin  approximated  the  larger  white  whales  (Beluga)  in  sise. 

ESCHRICHTIUS  Gray. 

The  genus  Megaptera  Gray  embraces  species  of  large  size,  living  in  the 
recent  seas,  known  as  the  hump-backed  whales.  There  are  six  species  known, 
from  different  seas,  of  which  one,  Megaptera  osphyia  Cope,  occurs  on  t^e 
Atlantic  coast  of  the  United  States.  An  examination  of  some  specimens  of 
periotic  bones  and  vertebrae,  from  near  Yorktown,  Virginia,  first  indicated  to 
the  writer  the  existence  of  a  supposed  species  of  the  genus,  in  the  Miocene 
period,  and  it  was  mentioned  in  these  Proceedings,  1865,  180.  In  the  present 
collection  the  remains  of  an  allied  or  the  same  species  are  preserved.  These 
are,  the  premaxillar}-  bones,  nearly  complete ;  the  rami  of  the  mandible,  nearly 
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perfect ;  the  first,  third,  fourth,  fifth  and  seventh  cervical  vertebrae ;  several 
caadal  and  lumbosacral  vertebrae,  humerus,  ulna,  carpal  bones  and  phalanges. 
The  attachment  of  the  epiphyses  everywhere,  indicate  an  adult  animal. 

In  the  genus  Megaptera  the  transverse  processes  and  the  parapophyses  of 
the  second  and  succeeding  cervical  vertebrae  are  always  separate,  and  not 
united  at  their  extremities.  Those  of  the  second  are  usually  very  broad  at 
their  origins.  The  gular  region  is  folded,  and  there  is  a  knob  on  the  back, 
representing  the  dorsal  fin  of  the  finner  whales. 

The  above-named  specimens,  however,  appear  to  belong  to  the  genus  Esch- 
richtius,  recently  established  by  Dr.  Gray.  It  is  near  to  Megaptera,  differing 
technically  in  the  presence  of  an  acromion*  on  the  scapula.  As  this  piece  is 
wanting,  I  rely  on  another  feature  pointed  out  by  Gray,  the  great  size  of  the 
neural  canal,  as  compared  with  the  vertebral  centra.  In  the  fin-backed  whales, 
Balcnoptera  (BaUenoptera  and  Phytaltu  Gray),  this  author  states  its  diameter 
to  be  not  more  than  half  that  of  the  body ;  in  the  specimens  before  me  it  mea- 
sures from  six-sevenths  to  over  two-thirds  the  latter,  thus  resembling  the 
Bschrichtius  robustus.  It  also  exhibits  the  same  affinity  by  the  small  size 
of  the  coronoid  process. 

Before  considering  the  species  from  the  Thomas  collection,  another  species 
previously  represented  in  our  Museum  may  be  noticed. 

This,  a  second  cervical  vertebra  from  the  Miocene  of  Eastern  Virginia,  dif- 
fers from  that  of  any  known  species  in  the  sleudemess  and  depressed  form  of 
its  parapophyses,  and  in  its  transversely  parallelogrammic  form.  It  is  without 
epiphyses,  and  is  therefore  part  of  a  young  animal,  but  when  compared  with 
the  third  cervical  of  the  adult  specimen  above  alluded  to,  is  considerably 
larger.  The  vertical  depth  is  the  same  in  the  two,  but  the  transverse  diameter 
of  the  Virginia  specimen  is  1*5  inches  greater.  The  parapophyses  are  also 
nearly  transverse  in  the  latter ;  in  the  Maryland  specimen,  directed  downward 
at  45®  from  the  horizontal.     I  record  it  at  present  as — 

Ebcbsichtius  liptockntrus  Oope, 

Since  it  is  not  likely  to  have  pertained  to  the  species  already  described 
bj  Leidy,  Balsnoptera  p r i s c a  and  Balaena  palaeatlantica.  The  former 
was  described  from  a  portion  of  a  mandibular  ramus,  which,  when  restored, 
would  have  measured  4*75  feet  in  length,  giving  a  total  length  of  21  feet.  As 
there  are  no  evidences  of  immaturity  in  the  specimen,  it  is  probable  that  its 
size  was  not  greater  than,  if  as  great  as,  the  existing  Balaenoptera  r  o  s  t  r  a  t  a.f 
Its  affinity  to  this  species  is  confirmed  by  the  slender  proportions,  and  great 
external  convexity  of  the  ramus.  Its  superior  and  inferior  aspects  are  broad 
and  nearly  similar.  The  species  is  well  distinguished.  The  B.  palaeatlan- 
t  i  c  a  is  based  on  a  portion  of  the  mandible  of  an  individual  of  not  more  than 
thirty-five  feet  in  length.  The  inner  face  is  more  convex  than  in  the  last,  and 
more  so  than  in  any  known  Megaptera.  It  also  presents  the  peculiarity  of  two 
rows  of  vascular  foramina,  closely  approximated  on  each  side  of  the  superior 
median  ridge ;  this  has  not  been  observed  in  that  genus  or  Eschrichtius. 

The  species  from  Maryland  is  near  thirty-five  feet  long,  according  to  the  usual 
estimate.  The  E.  leptocentrus  has  no  doubt  attained  a  considerably  greater 
size,  since  its  cervical  vertebra  is  longer,  and  is  that  of  a  young  individual. 
It  will  not  be  unsafe  to  ascribe  to  it  a  length  of  50  feet. 

In.    Lin. 

Transverse  extent  of  centrum 6 

Vertical  diameter 4 

Length  of  body  (below,  with  epiphyses  restored) 1     6*75 

Distance  between  origins  of  dia- and  parapophyses 2     3 

*  The  genus  l^taoopia  (/)  Gray,  established  for  hump-backed  whales  with  a  coracoid  pro- 
ceM,  does  not  seem  to  differ  from  Megaptera,  where  that  process  sometimes  occurs. 

t  A  fine  specimen  of  this  species,  over  30  feet  long,  went  ashore  during  the  autumn  of 
1S66,  on  the  Long  Beach,  N.  J.  It  was  much  injured,  probably  by  the  killers.  This  spe- 
cies has  not  been  before  noticed  on  our  coasts. 
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Id.    Lin. 

Vertical  depth  odontoid  elevation  (under  epiphysis) 2     5 

Superior  width         "  "  "  "        1  10 

Diameter  base  of  dia-  and  neurapophjsis 7*5 

^^        neural  canal  (in  pan  estimated) »  4  10 

ESCHRICHTIUS  CEPHALUS  Cope,  Sp.  UOV. 

The  species  whose  remains  are  above  alluded  to  as  having  been  preserved 
by  Jas.  T.  Thomas. 

The  atlas  of  this  species  most  nearly  resembles  among  existing  Cetaceans 
the  Balaenoptera  rostrata,  in  the  width  of  the  neural  canal  above,  and  the 
inferior  position  of  the  diapophysis  and  cotyloid  articular  face.  That  most 
essential  point,  the  form  of  the  dia-  and  parapophyses  of  the  second  cervical, 
not  being  attainable,  owing  to  the  absence  of  that  piece,  it  becomes  necessary 
to  decide  on  the  real  relations  to  the  B.  rostrata  on  other  grounds.  The 
lack  of  elevated  coronoid  process  of  the  mandible  contradicts  this  affinity, 
while  the  narrowness  and  steeply  descending  angle  of  the  parapophyses  of  the 
third  cervical  render  it  very  improbable  that  the  dia-  and  parapophyses  of  the 
second  were  united,  if  they  observed  their  usual  parallelism.  This  is  confirmed 
by  the  fact  that  they  are  not  united  in  the  E.  robustus  Lillg. ;  though  the 
parapophyses  of  the  third  have  in  it  an  almost  transverse  direction. 

This  species  may  be  compared  with  the  known  species  of  this  genus,  and  of 
Megaptera,  as  follows : 

The  third  and  fourth  cervical  vertebrae  exhibit  the  quadrate  form  attributed 
to  the  E.  robustus  and  M.  1  a  1  a n d i i,  and  the  above-described  £.  1  e p- 
tocentrus.  The  form  of  the  centra  iuM.  longimana  and  M.  o  8  p  h  y  i  a 
is  more  ovate. 

The  parapophyses  of  the  third  cervical  are  flattened  in  the  plane  of  the  cen- 
trum ;  their  axes  are  continuous  with  those  of  the  combined  dia-  and  neurapo- 
physes,  and  the  connecting  lines  cross  at  a  superior  angle  of  50®.  In  the  E. 
robustus  these  probesses  have  a  transverse  direction,  according  to  Lilje- 
borg.  In  the  fourth  cervical  of  the  miocene  species,  the  parapophyses  have  a 
still  more  vertical  direction.  The  fifth  and  seventh  cervicals  are  prominently 
rounded  below,  a  feature  not  seen  in  the  M.  lalandii  and  E.  robustus, 
and  neither  of  them  possess  parapophyses.  The  floor  of  the  nenral  canal  is 
convex  in  all  the  cervicals,  most  strongly  in  the  posterior.  In  E.  robustas 
it  is  plane  in  Gray  and  Lillgeborg's  figures ;  they  are  similar  in  the  E.  1  e  p  t  o  - 
centrus  and  in  the  Megaptera.  The  neural  arches  are  more  or  less  broken 
away,  but  enough  remains  in  the  third  to  give  the  width  of  the  neural  canal. 
The  diapophyses  of  the  fifth  and  seventh  are  directed  backwards,  and  the 
bodies  of  all  are  convex  in  the  same  direction. 

The  atlas  is  notable  for  the  want  of  a  neural  spinous  crest,  and  in  the  infe- 
rior position  and  obliquity  of  the  cotyloid  cavity.  The  latter  are  separated  by 
an  inch  below ;  in  the  same  interval  behind  there  is  a  transverse,  very  obtuse 
tubercutum  atlantU.  The  inferior  portion  of  the  perforation,  or  foramen  dentati, 
is  much  narrower  than  the  neural  arch. 

In.    Lin. 

Vertical  depth  of  atlas 6     5*3 

«        i(       «   perforation 3     9 

Total  width  of  atlas  Texclus.  diapophysis) »...  8     2 

"        "       "   articular  cotylus 3     8 

Greatest  transverse  thickness  atlas  above 2    4*5 

The  diapophysis  is  compressed,  its  base  oblique,  descending  in  front.  The 
neural  arch  on  each  side  is  at  right  angles  to  the  long  diameter  of  the  articu- 
lar faces. 

In.    Lin. 

Diameter  of  centrum  third  cervical 4     7 

<<        <<  parapophysis  at  base 1     2*5 

■^        "  neur.  diapophysis  at  base..... 1     2*5 
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Diameter  of  neural  canal  (greatest) 4 

Depth  centrum 4  1 

Length     "        9-5 

Transverse  diameter  of  fifth  cervical 4  9 

"  "         "  neur.  diapophjsis 1  6*5 

Vertical  "         4  6-5 

Length  centrum 10-5 

Transverse  diameter  seventh  cenrical 5  3 

'*  "         neur.  diapophjsis 1  8 

Vertical  "         centrum 4  5 

Length  centrum 1  2 

"  *<        of  an  interior  caudal 6  2 

Vertical  diameter  of  anterior  face 4  9 

Transverse     "  "  ♦*  *'   5  15 

Height  neural  spine  (worn) 1  7*5 

Length  diapophysis  (worn) 1  1'b 

Width  of  inferior  concavity 1  8 

The  caudal  vertebra  measured  has  the  elongate  form  of  those  of  the  Balap- 
nopteras,  and  two  strong  inferior  ridges,  separated  by  each  other  by  a  deeper, 
and  from  the  diapophyses  by  a  shallower  concavity. 

A  considerable  portion  of  both  premaxillary  bones  preserved  shows  an  elon- 
gate muzzle ;  their  form  is  narrow,  especially  towards  their  distal  extremity, 
where  they  are  much  flattened  ;  for  a  short  distance  posterior  to  that  point  they 
are  subcylindrical  and  grooved. 

Ft.    In. 
Length  preserved  (proximal  end  wanting) 6    8 

Width  near  proximal  end 3*5 

"  "     distal 2-5 

The  mandibular  rami  are  massive,  moderately  curved,  and  considerably 
compressed,  especially  on  their  distal  fourth.  The  interior  face  is  everywhere 
nearly  flat,  the  exterior  convex ;  the  superior  ridge  is  rather  acute  ;  the  infe- 
rior aspect  obtuse,  narrow.  A  series  of  large  distant  vascular  foramina  extend 
along  the  outer  face  some  distance  below  the  superior  ridge.  The  coronoid 
processes  have  been  broken  off;  their  bases  would  indicate  that  they  were 
compressed,  and  not  elevated. 

Ft.    In. 
Length  of  jaw  to  opposite  coronoid 7     0-5 

Total  length  (restored  after  E.  robustus) 9    4-5 

Depth  one  foot  from  extremity 4*8 

*'      two  feet  in  advance  coronoid  proc 8 

The  great  length  of  the  ramus  as  compared  with  the  size  of  the  cervical  ver- 
tebrae is  a  remarkable  feature.  In  two  not  distantly  related  species,  following, 
they  are : 

Diam.  vertebnB.       Ramus.         Total. 

Eschrichtius  robustus  ^3d  c.) 8*75  in.         8f.  2  in.         47 

Megaptera  longimana  (1st  d.) 8^5  10*7  34*6 

Eschrichtius  cephalus  (7th  c.)  5*25  9*4  31 

The  proportion  of  the  last  cervical  to  the  ramus  is  probably  one-fourth  less 
in  the  new  species  than  in  the  second-named,  and  it  might  therefore  be  sup- 
posed that  the  head  would  bear  a  greater  proportion  to  the  total  length  than 
in  Megaptera  longimana,  and  thus  approach  the  Balsena  mysticetus. 
This  great  proportion  is  reduced  by  the  indications  furnished  by  posterior  ver- 
tebrae which  have  the  elongate  form  of  those  of  the  Balienoptcrse.  This  point 
being  opposed  to  the  other,  it  seems  probable  that  the  proportions  most  nearly 
approached  those  of  the  B.  longimana,  as  above  estimated,  and  that  while 
this  Cetacean  possessed  a  larger  head  than  the  Eschrichtius  robustus,  its 
absolute  length  was  less. 

The  form  of  the  anterior  limb  presents  us  with  a  striking  peculiarity  of  this 
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species.  It  was  remarkably  short,  approaching  the  species  of  Balaena,  and 
differing  from  E.  robustns,  still  more  from  the  Sibbaldii  and  Balsnopterae, 
and  most  from  Megaptera  longimana. 

In.  Un. 
Length  humerus 11     8 

Least  width 4  4 

Distal     "     ^  6  3 

Length  radius  (straight  line) i^ 15  5 

Proximal  width 3  6 

Distal           "      4 

The  humerus  is  flattened  in  one  plane,  and  has  an  elevation  near  the  middle 
of  the  infero-posterior  margin,  for  muscular  insertion.  The  shortness  of  the 
limb  is  a  consequence  of  the  small  size  of  the  radius  and  ulna. 

Two  carpals  and  one  phalange  are  preserved.     The  former  are  as  deep  as 

wide,  oval ;  one  longer,  and  composed  of  two  united  centres  of  ossification. 

In.  Lin. 
Length  of  longest  carpal 2     6 

"        "  phalange 3    2 

Width     "         "         ^  2     3 

In  conclusion  it  may  be  asserted  that  a  rather  more  than  usually  fortunate 
coincidence  in  the  preservation  of  important  parts  of  the  skeleton  has  enabled 
the  writer  to  explain  with  some  degree  of  accuracy  the  characteristics  of  this 
monster  of  the  deep,  almost  the  largest  mammal  of  the  miocene  period  yet 
known,  but  few  of  whose  fellow  leviathans  have  been  as  yet  indicated  by 
fragments  only. 

SQUALODON  Grateloup. 

Van  Beneden  Ac.  Roy.  Belg.   1865.  Phoeodon  Agass.,  Crenidelphintu  Laurill. 
Macrophoca  Leidy,  Jjelphinoidts  Pedroni,  ChamptoddphU  Gervais. 

This  remarkable  genus  of  Cetaceans,  at  one  time  supposed  to  be  identical 
with  the  Basilosaurus  (Harlan),  has  recently  been  greatly  elucidated  by  the 
investigations  of  Prof.  Van  Beneden  of  the  University  of  Louvain.  The 
discovery  of  remains  of  more  than  one  allied  species  in  the  neighborhood  of 
Antwerp  was  the  immediate  stimulant  to  these  researches.  Jourdan  and  Tan 
Beneden  have  proven  the  distinctness  of  this  genus  from  Basilosaurus,  in  its 
much  shorter  cranial  cavity,  and  posteriorly  placed  nasal  meatus.  The  nasal 
bones  are  abbreviated  and  flattened,  as  in  the  whales,  while  those  of  the  Basi- 
losauri  are  elongate,  prolonging  the  nasal  meatus,  and  throwing  the  nares  far 
anteriorly.  The  latter  thus  approximate  the  Pinnipedia,  while  the  Squalo- 
dons  are  more  typical  Cetaceans. 

The  present  collection  contains  remains  to  be  attributed  to  this  genus,  and 
which  will  be  made  subjects  of  illustration.  At  present  a  brief  notice  of  den- 
tal features  will  suffice. 

A  considerable  amount  of  variation  among  teeth  situate  in  different  posi- 
tions in  the  jaws  of  the  sfime  species,  has  been  shown  in  the  above  mentioned 
essay  to  exist.  In  consequence,  remains,  assigned  by  authors  to  various 
genera,  have  been,  with  much  probability,  referred  to  the  genus  Squalodon.* 
The  same  erroneous  references  had  also  been  made  in  this  country,  but  to  a  less 
extent.  The  remains  on  which  these,  and  the  present  notices  are  based,  indi- 
cate much  paralellism  between  the  marine  faunae  of  the  coasts  of  America  and 
Europe,  during  the  Yorktown  Epoch. 

Remains  of  nine  individuals  at  my  disposal  indicate  several  species  of  Uils 
genus.     They  may  be  compared  as  follows  with  those  already  known. 

*  Prof.  Van  Beneden  adopt8  thiH  name,  and  refects  that  of  Basilosaurus  for  Harlan^s 
genus,  probably  on  the  ground  of  the  ill  application  of  the  latter  to  a  genus  of  mammal*. 
The  application  of  the  name  Squalodon  is,  however,  even  more  faulty,  and  it  has  not  Uie 
merit  of  classic  composition,  like  Basilosaurus. 
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I.  Molars  with  two  roots. 

*♦  Premolars  with  short  conic  crowns. 
Premolars  compressed,  cutting. 

Roots  of  premolars  compressed S.  protervus. 

Promolars  not  compressed,  bent. 
Size  small. 

Premolars  with  crowns  bent S.  wymanii. 

Size  large. 
Extremity  of  mandible  much  recurved ;  alveolae  supe- 
rior  S.  mento. 

Extremity  of  mandible  little  recurved ;  alveolae  lateral. ...S.  grateloupii. 
*♦  Premolars  with  elongate  conic  crowns. 
Enamel  of  premolars  smooth. 

Roots  of  premolars  very  long S.  holmesii. 

Enamel  of  premolars  ridged  or  striate. 
Premolars  striate  ;  muizle  short,  broad  ;  molars  serrate 

on  both  edges S.  ehrlichii. 

Premolars  ridged  ;  muzzle  long,  slender  ;  molars  serrate 

On  both  edges  (except  one  or  two  anterior.) S.  atlanticus. 

Premolars  ridged  ;  muzzle  long,  slender ;  molars  serrate 

only  on  the  posterior  edge S.  antverpiensis. 

II.  Molars  (or  a  portion  of  them)  with  three  roots. 
Denticules  on  the  posterior  edge  only,  step.likc S.  gcrvaisii. 

Of  the  above  species,  the  two  rooted  molars  of  S.  protervus,  S. 
wymanii,  S.  mento,  and  S.  holmesii  are  unknown.  It  is,  however, 
altogether  probable,  from  the  usual  correlation  with  the  form  of  the  molar 
teeth,  that  there  are  three  genera  included  in  the  preceding  synopsis.  Prof. 
Van  Beneden  states  that  probably  the  S.  g  e  r  v  ai  s  i  i  will  be  found  to  per- 
tain to  an  unnamed  genus.  Of  this  there  is  as  yet  little  evidence,  as  the 
character  of  the  three  roots  is  not  seen  in  a  second  molar  figured  by  Gervais. 
The  remaining  species  may  be  arranged  as  follows  : 

Gtnorca  Cope,  sp.  C.  p  r  o  t  e  r  v  a  Cope. 

Squalodox  Grateloup,  sp.  S.  mento  Cope,  S.  wymanii  Leidy,  S. 
grateloupii  Von  Meyer. 

CoLOPHOXODON  Lcidy,  C.  holmesii  Leidy,  C.  ehrlichii  Van  Beneden, 
C.  atlanticus  Leidy  and  C.  antverpiensis  Van  Beneden . 

Lastly,  may  be  added  the  gigantic  ally  of  the  above,  described  by  Von 
Meyer  and  Van  Beneden, 

Stixodon  Van  Ben.    S.  lentianus  Von  Meyer. 

Squalodon  protervus  Cope. 

This  species  is  represented  in  the  collection  by  a  single  canine  tooth,  which 
presents  the  usual  small  crown  and  broad  fang  of  the  Cetacea.  The  fang  is, 
however,  shorter  than  in  any  homologous  teeth  in  the  other  two  genera  above 
named  and,  with  the  crown,  very  much  compressed  in  one  plane.  A  shallow 
groove  extends  on  each  side  of  it  to  the  narrowed  and  flattened  truncate  base. 
The  tooth  is  widest  at  the  middle  of  the  fang  ;  the  cruwn  is  rapidly  acuminate, 
narrow  lenticular  in  section,  and  furnished  with  a  rather  thickened  postero- 
internal cutting  edge.  The  anterior  or  external  aspect  is  worn  away  by  the 
attrition  of  a  corresponding  tooth,  but  was  obtuse,  and  furnished  with  a 
longitudinal  ridge  on  each  side  at  the  base  of  the  crown.  The  surface  of  thfi 
enamel  is  rugose,  more  minutely  on  one  side  than  on  the  other.  The  tooth  is 
considerably  curved.  While  the  enamel  is  polished,  the  fang  is  roughened 
and  opaque. 
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In.  Lin. 

Total  length  onmiddle 1  10.5 

Length  of  crown 

Width  at  base  of  crown 4*5 

"       "    middle  of  fang 5.25 

The  length  of  the  root  of  this  tooth  renders  it  improbable  that  it  was  a 
transitional  molar,  that  is,  intervening  between  the  premolars  and  molars.  Two 
teeth,  baring  crowns  similarly  though  rather  more  symmetrically  formed,  are 
in  the  Academy  Museum,  and  these  I  suspect  to  have  occupied  Uiat  position. 
The  present  is  more  likely  to  have  been  an  elongate  tooth  near  the  position 
usually  occupied  in  Mammalia  by  the  canines.  There  can  be  little  doubt  that 
the  genus  Cynorca,  to  which  I  refer  it,  will  turn  out  to  be  well  characterized. 

The  tooth  of  a  closely  allied  animal  is  figured  by  Giebel,  Odontographia 
xxxvi,  10,  11, 14,  after  Von  Meyer.  I  have  not  been  able  to  find  the  descrip- 
tion of  it,  if  existing. 

Squalodon  wym anii  m.  Phoea  wymanix  Leidj^  Proceedings  Academy  N.  Sci. 
1856,  265. 

Of  this,  the  smallest  species  of  the  genus,  three  premolar  teeth  are  in  the 
collection,  and  the  type  specimen  is  in  the  Academy's  Museum.  The  teeth  are 
remarkable  for  the  abrupt  posterior  direction  of  their  crowns.  The  roots  are 
curved,  one  of  them  abruptly  so,  and  flattened. 

Squalodox  mento  Cope.  Cetacean,  Wyman,  Amer.  Jour.  Sci.  Arts,  1850, 
230-232,  figs.  4,  5,  6,  7. 

This  species  is  represented  by  four  premolar  teeth.  The  fang  in  these  is 
thickest  just  below  the  base  of  the  crown.  No.  1  has  a  conic  slightly  carved 
crown,  oval  in  section  ;  it  is  grooved  on  the  sides  and  minutely  rugose  elsewhere. 
The  fang  is  polished,  compressed,  slightly  curved  in  two  directions,  and 
grooved  on  its  sides,  one,  the  strongest,  on  the  inner  side  of  a  curve  and  con- 
tinuous with  the  grooving  of  the  crown.  At  the  base  of  the  crown,  on  the  side 
of  the  groove,  is  as  light  swelling.  In  Nos.  2,  3  and  4  the  fatigs  are  rugose,  in 
No.  2  more  cylindrical  and  slightly  grooved  laterally  with  open  pulp  cavity. 
Nos.  3  and  4  exhibit  this  cavity  closed — in  No.  4  by  a  distinct  bony  plug,  and 
their  fangs  are  much  carved.  In  No.  3  the  crown  is  smaller  and  more  conic 
than  in  No.  1 ;  it  is  rugose  and  furnished  with  a  delicate  continuous  ridge  on 
the  outer  and  inner  borders  of  its  incurved  plane.  In  No.  4  the  crown  is  as 
broad  at  the  basis  as  No.  1,  but  is  much  less  elevated,  and  abruptly  recurved. 
It  is  subtrihedral  in  form,  and  is  provided  with  a  distinct  tube  at  the  base, 
behind  the  recurvature.  The  anterior  outline  of  the  crown  forms  the  quad- 
rant of  a  circle ;  it  bears  arugulose  cutting  ridge,  which  is  continued  from  the 
acuminate  apex  over  the  tubercle. 

Lines. 

Length  No.  1 23-6 

*'  *'     crown  (restored).,  ^ ,...,       7*.^ 

"        No.  3 25-5 

"  "     crown .,       7* 

"        No.  4 22  5 

"  "     crown 6*5 

Width        "         "     at  base 6-25 

No.  1  approximates  in  position  the  transitional  molar.  A  tooth,  perhaps 
occupying  that  place  or  the  next,  has  been  figured  by  Dr. Wyman  (Supra  fig  4), 
us  belonging  Xo  the  genus  Phocodon  Agass.*  The  anterior  premolars  and  a 
portion  of  the  mandible,  no  doubt  belonging  to  the  same  species,  are  figured 
in  the  same  place  as  above.  They  belong  to  an  animal  much  smaller  than 
tUat  to  which  the  teeth  above  described  pertain,  and  it  is  a  matter  of  some 
question  whether  these  specimens  do  not  rather  relate  to  the  S.  wymanii 
Leidy.     The  teeth,  however,  do  not  exhibit  that  abrupt  fiexure  of  the  crown 

*  It  also  bears  much  resemblance  to  those  of  the  recent  Inia. 
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seen  in  the  latter  species.  These  premolar  teeth  bear  considerable  resemblance 
to  those  of  the  genus  Otaria,  and  explain  the  reference  of  several  of  the 
species  to  seals  by  Gervais^  Leidy  and  others. 

If  the  S.  mento  be  asl  suppose,  nearly  allied  to  the  S.  giatcloupii, 
it  differs  in  the  more  recurred  extremity  of  the  symphysis,  and  the  more  verti- 
cal direction  of  the  teeth.  This  comparison  is,  however,  based  upon  the 
determination  of  Van  Beneden,  that  the  mandible  figured  by  Gervais  as 
Champtodelphu  macrogeniut  (from  Leognan  near  Bordeaux)  really  belongs  to 
the  Sq.  grateloupii.  A  portion  of  maxillary  and  premaxillary  bones  with 
teeth,  said  by  Gervais  to  belong  to  the  former,  obviously  does  not  relate  to  the 
latter ;  hence  the  probability  of  the  existence  of  another  species  to  be  called 
Sq.  macrogenius.  The  teeth  named  by  Gervais  as  Phoca  pedranii  and 
Phoca  sp.  (Tab.  viii  f.  8)  are  evidently  those  of  a  species  allied  to  Sq.  mento  m. 
Relying  then  on  Van  Beneden's  determination,  the  Sq.  grateloupii  is  more 
nearly  allied  to  the  two  preceding  species  in  the  lack  of  long  conical  premolars 
and  canine -like  teeth,  than  it  is  to  the  species  included  here  under  the  head  of 
Colophonodon.  In  the  latter  these  weapons  are  of  great  length  and  strength, 
and  the  anterior,  according  to  Van  Beneden,  may  be  called  small  tusks.  A 
species  still  smaller  than  the  S.  w  y  m  a  n  i  i  has  been  described  by  Leidy  as  Phoca 
debiliSf  from  the  Pliocene  of  Ashley  River  of  S.  Carolina.  It  will  no  doubt  be 
found  to  be  allied  to  Squalodon  (vid.  Pr.  A.  N.  S.  Phil.  1856,  265). 

Sqcalodon  holmrsii  Leidy  M.  S.*  Colophonodon  holmeaii  Leidy.  Proceedings 
Academy  1853,  p.  377. 

Tbe  size  of  this  species  was  probably  near  that  of  the  S.  mento,  and 
smaller  than  that  of  the  S.  a  1 1  a  n  t  i  c  u  s.  Its  geologic  position  is  supposed 
to  be  the  pliocene,  while  the  other  species  of  the  genus  have  been  discovered 
in  miocene  beds.     It  is,  therefore,  not  represented  in  Thomas'  collection. 

Squalodon  atlanticus  Leidy  MS.  Macrophoca  atlaniiea  Leidy,  Proceed.  Acad. 
1856,  220. 

Remains  of  three  individuals  of  this  species  before  me  indicate  considerable 
variety  in  the  forms  of  the  two  rooted  molar  teeth. 

The  individual  from  which  Leidy  determined  the  species  is  represented  by 
only  three  true  molars.  Of  these,  the  posterior,  with  more  curved  and  di- 
varicate fangs,  is  smaller,  and  presents  four  crests  behind,  and  two  in  front. 
The  next  presents  the  same  number  of  crests,  with  the  addition  of  a  basal 
rudimentary  one  in  front.  In  the  other  molar,  which  has  a  slightly  more 
elongate  crown,  three  and  a  rudiment  may  bt  counted  behind,  and  none  in 
front. 

The  second  individual  is  represented  in  the  Thomas  collection  by  the  proxi- 
mal portions  of  the  maxillary  bones  of  both  sides,  and  seven  molar  teeth  in 
place  'At  least  four  of  tbe  most  posterior  molars  were  inserted  in  oblique 
alveolsp,  overlapping  by  their  anterior  fang  the  inner  face  of  the  posterior 
fang  of  the  tooth  in  front.  Anterior  to  these  the  alveolae  are  less  oblique,  and 
separated  by  spaces.  The  palatal  face  is  moderately  convex,  while  the  exter- 
nal surface  is  divided  into  two  plane  faces  by  an  angulated  line,  which  is 
strong  posteriorly,  vanishing  anteriorly.  These  bones  indicate  a  muzzle  of 
proportions  similar  to  those  of  tbe  Sq.  antverpiensis  Van  Beneden,  and 
a  cranium  of  thirty  inches  in  length. 

The  teeth  themselves,  from  their  entire  absence  of  worn  surfaces,  may  be 
supposed  to  belong  to  a  young  individual.  They  are  longitudinally  wrinkled, 
and  present  a  thick  anterior  and  posterior  cutting  edge.  The  serrulations 
stand  from  behind,  1^4  -?«  ^^®  anterior  two  of  the  last  being  very  weak. 
The  cutting  edge  of  all  these  is  serrulate.  Not  only  in  the  number  of  the 
crests,  but  in  tbe  more  elevate  conic  apex,  do  these  teeth  differ  from  those  of 
the  foregoing  individual. 

*  Prof.  Leidy  informs  me  that  he  has  arranged  this  and  the  succeeding  species  in  the 
genus  8qualcKion  in  the  MS8.  of  his  work  on  North  American  extinct  mammalia. 
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The  third  individaal  is  represented  bj  one  trae  mol&r,  and  two  caniniform 
premolars.  The  former  is  considerably  smaller  and  more  conic  than  the 
others,  and  exhibits  a  minute  knob  onlj  oh  its  anterior  edge,  to  represent  a 
crest.  On  the  posterior  aspect  there  have  been  three  crests  on  the  basal 
three-fifths  the  crown,  worn  off  by  mastication.  The  fangs  are  connected  by 
a  thin  lamina,  as  in  the  second  described  specimen,  and  not,  as  in  the  first,  by 
a  thick  wall. 

One  canine  is  ]arf:er,  and  with  perfect  root;  the  other  smaller,  a  little  more 
compressed,  and  without  fang ;  it  exhibits  a  rather  large  conic  pulp  cavity. 
The  fang  of  the  first  is  one-third  longer  than  its  crown ;  it  is  slender,  slightly 
compressed  conic,  and  without  cavity  at  the  extremity.  The  crown  is  coarsely 
striate  and  rugose  between  the  striae  ;  two  of  the  latter  are  elevated  into  ob- 
tuse anterior  and  posterior  cutting  edges.     Diameter  greatest  at  base  of 

crown  ;  latter  slightly  curved. 

In.       Lin. 

Length  of  basis  of  large  molar  of  No.  1 13 

Height  of  enamel  of  same 10 

"  "  "     in  No.  2 ^  13 

Length  bases  of  2,  3  and  4  molars  (from  behind).  No.  2 m.  3  4*6 

Width  palatine  face  at  3d  molar,  No.  2 3  8  75 

Length  canine.  No.  3 4 

**       fang  of  do 2  4  5 

"      basis  of  molar  crown,  No.  3 11 

Height  of    "  "  "         "    9 

,  No.  1  was  discovered  in  the  miocene  of  New  Jersey ;  the  others  were  in  the 
Thomas  collection. 

The  question  arises  as  to  the  Specific  identity  of  these  individuals.  The 
molar  of  No.  3  at  once  suggests  a  species  different  from  No.  2  in  smaller  adult 
size,  and  lack  of  anterior  denticles.  It  could  not  be  considered  as  a  transi- 
tional molar.  These  are  shown  by  Van  Beneden  to  be  premolars,  which 
assume  traces  of  the  characters  of  the  true  molars.  The  present  tooth,  in  its 
form  and  double  fang,  is  evidently  a  true  molar.  The  discovery  of  the  tooth 
of  No.  I  without  denticles,  however,  invalidates  this  peculiarity  as  a  ground 
of  difference  in  the  present  case,  and  furnishes  a  character  of  the  species. 
Those  whose  dentition  is  known  exhibit  an  abrupt  commencement  of  character- 
istic true  molars,  without  material  approximation  in  the  forms  of  their  crowns 
to  those  of  the  premolars.  The  shorter  apex  and  increased  number  of  den- 
ticles on  the  posterior  face  in  the  specimen  No.  1, 1  regard  as  an  individual 
peculiarity. 

The  question  as  to  the  identity  of  this  species  with  the  Sq.  gratelonpii 
depends  in  part  on  the  identification  of  various  short  crowned  teeth,  described 
by  Gervais  as  its  premolars.  The  strong  median  angulation  of  the  external 
face  of  the  posterior  part  of  the  maxillaries,  is  a  feature  not  described  or 
figured  as  existing  in  the  latter  species.  The  affinity  of  the  S.  atlanticus 
is  really  nearer  to  the  S.  antverpiensis  of  Van  Beneden,  if  it  be  not  the 
same.  The  only  characters  which  I  can  at  present  assign  as  distinctive,  are 
the  absence  of  denticles  on  the  anterior  edge  of  the  molars  throughout  the 
series,  and  the  non -overlapping  of  the  four  posterior  of  these  teeth.  The 
general  proportions  of  the  jaws  and  the  form  of  the  canine  premolars  are 
very  similar  in  the  two  species.  If,  as  I  suppose,  my  description  of  No.  2  is 
taken  from  a  young  animal,  its  adult  dimensions  will  exceed  those  of  the 
S.  antverpiensis. 

DORYODON  Gibbes. 
Proc.  Acad.  Nat.  Sci.  Philada.  1845,  254.     Pontoffeneua  Leidy,  op.  cit.  1853,52. 

This  genus  has  been  regarded  as  identical  with  Basilosaurus  by  Professor 
Muller,  if,  as  is  stated  by  MuUer,  1.  c.  (and  Bronn,  Lethasa  Geognostica),  the 
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species  described  bj  the  former  author  is  congeneric  or  identical  with  that 
described  by  Oibbes.  Authors  generally  seem  to  have  settled  down  to  the 
belief  in  the  identity  of  the  two  genera,  the  only  exception  being  Prof.  Van 
Beneden,  who,  in  his  essay  on  Squalodon,  doubts  the  generic  identity  of  Ba^ 
iilotaurus  maerotpondyltu  and  B.  brachj/spondylut  of  Miiller.  Enough  is  now 
known  of  the  Cetacea  to  render  it  certain  that  these  two  species  cannot  be- 
long to  the  same  genus,  the  elongate  form  of  the  dorsal  yertebrse  of  the  true 
Basilosaurus  cetoides  sufficiently  characterizing  that  genus,  as  compared 
with  the  more  usual  Cetacean  form  of  those  of  the  present  type.  This  feature 
was,  howerer,  not  known  to  Gibbes,  who  endeavored  to  establish  the  genus 
on  the  hollowness  of  its  teeth, — a  character  dependent,  perhaps,  on  develop- 
ment. 

DoBTODON  PYOMi«cs  Copo.     Zeufflodofi  pygmseut  Miiller,  Ueber  die  Zeuglodon- 
ten,  Berlin.     Pontogenetu  f  prUctu  Leidy,  op.  cit. 
Eocene.     Louisiana,  Alabama. 

DoBTODON  BKRRATUB  Gibbes,  1.  c.     Botilosaurut  terratus  Gibbes,  Journ.  Acad* 
i.  10.     f  Zeuglodon  braehyspondylut  MuUer,  Ueber  d.  Zeuglodonten,  1849, 
26.     Tab. 
Eocene.    Alabama,  South  Carolina. 

BASILOSAURUS  Harlan. 

Trans.  Amer.  Philos.  Soc.  Philada:  1834.    Zeuglodon  Owen,  Trans.  Geolog. 
Soc.  London,  1839. 

Basilosaurus    cetoides   Geinitz,  Unters.  ueber   Hydrarchus,  Dresden,   1847 
(cum  Carus  et  Reichenbach),  Gibbes,  Jour.  Acad.  Nat.  Sci,  1847,  1. 
Eocene.     Arkansas,  Alabama. 

Supplement. 

In  the  same  collection  are  portions  of  mandibular  rami  of  two  species  of 
terrestrial  Mammalia,  which  would  not  appear  to  be  referable  to  the  same 
Btratigraphic  horizon.  No  beds  regarded  as  postpliocene  have  as  yet  been 
indicated  from  the  shores  of  the  Patuxent,  though  the  below-mentioned  spe- 
cies hare  been  most  probably  derived  from  such  a  deposit.  These,  with  the 
other  beds  of  other  epochs,  are  buried  under  from  ten  to  thirty  feet  of  rather 
fine  gravel  drift. 

DiCOTTLBS   TORQUATUB    CuVier. 

Portions  of  both  rami  of  the  mandible  with  permanent  and  deciduous  mo- 
lars and  canines  of  a  small  individual.  The  former  are  similar  to  those  de- 
scribed by  Leidy  in  Palaeontology  of  South  Carolina,  by  Prof.  Holmes,  and 
closely  resemble  those  of  the  common  Peccary.  They  lack,  however,  the 
cingulum  crossing  the  interspace  between  the  external  pair  of  tubercles. 

Galbra  macrodon  Cope,  sp.  nov. 

This  species  is  based  on  the  greater  portion  of  the  right  ramus  of  the  man- 
dible of  an  adult,  containing  three  molars  in  place,  the  alveolae  of  the  first 
and  of  the  last,  with  a  considerable  portion  of  that  of  the  canine. 

The  alveolus  indicates  a  canine  of  large  size.  The  basis  of  first  premolar  is 
turned  obliquely  outwards,  and  is  two-rooted.  The  second  and  third  premolars 
are  separated  by  a  space  ;  they  have  well-marked  cingula,  but  neither  posterior 
nor  internal  tubercles.  The  sectorial  is  elongate,  more  than  twice  as  long  as 
wide,  the  inner  tubercle  well  marked,  acute,  the  posterior  lobe  flattened, 
elongate ;  anterior  lobe  narrowed.  •Alveolus  of  the  tubercular  molar  longi- 
tudinal, receiving  a  flattened  fang  with  a  groove  on  each  side.  Inferior  face 
of  ramus  below  anterior  line  of  coronoid  process,  broad  rounded,  turned  oat- 
wards.     Masseteric  ridge  only  reaching  the  latter  below  near  the  apex  of  the 
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coronoid  process,  and  not  extending  anterior  to  the  line  of  the  posterior  mar. 

gin  of  the  tubercular  molar.     Ramus  narrow  at  first  premolar. 

In.    Ub. 

Length  of  ramus  from  posterior  margin  canine  to  do.  of  tubercular 1     5*5 

«      to  posterior  margin  sectorial ^  1    3 

*'       third  premolar 3-75 

"       sectorial  molar 6 

Width  of  same  (posterior  lobe)  2-8 

Depth  ramus  at  posterior  margin  first  premolar 7*5 

"  "  '*      sectorial •..         8-25 

Width     "  "  "      symphysis ~        4-5 

This  species  appears  to  have  been  perhaps  rather  larger  than  the  Galera 
b  ar  b  atA  (Gray)  of  Brazil,  and  of  a  rather  more  slender  muzzle.  As  com- 
pared with  that  species,  it  exhibits  many  peculiarities.  The  third  premolar 
is  smaller,  and  the  first,  the  sectorial,  and  the  tubercular  relatirely  larger.  In 
G.  b  a  r  b  a  t  a  the  first  molar  has  but  one  root,  and  the  mandibular  ramus 
thicker  and  deeper.  The  masseteric  ridge  advances  to  opposite  the  middle  of 
the  sectorial  molar,  and  is  continued  on  the  inferior  margin  of  the  ramus, 
much  anterior  to  its  position  in  the  G.  macrodon. 

The  discovery  of  this  species  adds  another  link  to  the  evidence  in  favor  of 
the  extension  of  neotropical  types'*^  over  the  nearctic  region  during  the  post- 
pliocene  epoch.  Of  thirty  continental  North  American  species  enumerated 
by  Leidy  (Ancient  Fauna  of  Nebraska,  9),  all  but  thirteen  may  be  said  to  be 
characteristic  of  that,  or  closely  allied  to  the  species  of  the  present  period  of 
North  America.  Of  the  thirteen,  one  (Elephas)  is  characteristic  of  the  old 
world,  of  one  (Anomodon)  affinities  unknown,  and  eleven  are  represented 
by  members  of  the  same  family  or  genus  now  living  in  South  America. 

Among  marine  vertebrata,  as  among  molluscs,  the  equivalency  with  the 
European  beds  of  the  same  age  is  much  closer.  The  following  parallels  ex- 
hibit this  relation : 

North  American.  European, 

Aetobatis  arcuatus,  Aetobatis  arcuatus, 

Myliobatis  pachyodon,  Myliobatis  reglianus, 

Raja  dux,  Raja  ornata, 

Plagiostomi  sp.,  Plagiostomi  sp., 

Priscodelphinus  grandtevus,  Priscodelph.  canaliculatus, 

Balsena  palseatlantica,  ?  Balsena  lamanoni, 

Squalodon  mento,  Squalodon  grateloupii, 

Squalodon  atlanticus,  Squalodon  antverpiensis. 


On  the  genera  of  Fresh-water  Fishes  HTP8ILSPI8  Baird  and  PHOTOOEHIB 

Cope,  their  speeies  and  distribution. 

BY  E.  D.  COPE. 

The  two  genera  in  question  are  among  those  represented  by  the  greatest 
number  of  individuals  in  the  streams  of  the  eastern  district  (t.  «.,  east  of  the 
Rocky  Mountains)  of  our  continent.  Hypsilepis  is  distributed  over  the  greater 
part  of  this  area,  while  Photogenis  abounds  most  in  the  Allegheny  region,  and 
always  in  the  streams  flowing  through  the  Mississippi  valley,  as  no  species  is 
known  to  occur  in  an  Atlantic  water.  As  we  proceed  northwards,  the  latter 
genus  disappears  with  many  others,  one  after  another,  while  Hypsilepis  still 
remains,  and  with  its  largest  forms  peoples  the  waters  of  the  Great  Lakes  and 
the  St.  Lawrence. 

*  Tbfl  genus  Galbiu,  Ormy,  Is  here  regarded  m  distinct  from  GaUetls  Bell  [Orimmia.  Graj),  m  H 
possesses  en  iDternel  tubercle  on  the  inftrior  sectorial,  which  \m  wanting  In  the  latter. 
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The  food  of  both  genera  consists  of  insects,  though  Photogenis  only  has  the 
pharyngeal  teeth  without  grinding  surface.  In  the  latter  genus  the  dorsal  fin 
U  above  the  ventrals  ;  in  Hjrpsilepis  it  varies  from  a  little  anterior  to  considera- 
bly posterior.  The  large  scales  of  the  lateral  line  in  Hypsilepis  are  so  exten- 
sively imbricate  as  to  leave  but  a  narrow  margin  exposed,  giving  a  character 
and  name  peculiar  to  the  genus.     Teeth  in  the  longer  row  in  both  4 — 4. 

HYPSILEPIS  Baird. 

This  genus  was  first  outlined  by  Prof.  Agassiz,  in  his  work  on  Lake  Superi- 
or ;  it  was  then  partially  defined  by  Dr.  Storer  in  his  Fresh-water  Fishes  of 
Massachusetts,  and  later  more  fully  by  Girard,  Pr.  A.  N.  Sci.  1856.  Girard 
has  enumerated  the  species,  which  are  here  reviewed  with  the  exception  of 
two, — viz. :  H.  obesus  (Leuciseiu  Storer),  fiom  Alabama,  and  H.  gracilis  {Leu- 
eisctu  Agass.)  These  are  described  in  such  an  imperfect  manner  as  to  leave 
no  alternative  but  to  omit  them  fronl  this  essay. 

There  are  two  coloration  types  in  the  genus,  one  where  the  species  arc 
adorned  with  red  pigment  (Sections  I.  and  III.),  and  (Sect.  II.)  where  a  white 
pigment  is  deposited.  These  are  most  brilliant  during  the  season  of  deposit  of 
eggs,  and  vanish  in  some  species  later  in  the  season.  In  the  H.  coccogenis 
m.  much  of  the  brilliant  coloration  remains  throughout  the  whole  year.  There 
are  few  sights  more  pleasing  than  the  brilliant  crimsons  of  these  fishes  rapidly 
reflected  in  the  pure  water  of  the  mountain  streams,  especially  where  species 
of  other  genera,  as  Clinostomus,  Chrosomus  and  Argyreus  vary  the  hues  with 
gold  and  black.  These  are  as  the  bright  birds  to  the  forest,  or  flowers  to  the 
field,  in  the  otherwise  monotonous  life  of  the  waters. 

Section  III.  approximates  Albnrnellus  in  the  position  of  its  dorsal  fin.  In 
Section  II.  H.  analostanus  occasionally  exhibits  masticatory  surface  on 
two  or  even  on  one  tooth  only,  thus  approximating  Cyprinella  Girard.  The 
Cjprinella  cercostigma  Cope  is  of  much  the  same  type,  but  is  without  this 
surface,  indicating  the  close  approximation  of  the  two  genera.  This  species 
may  be  established  as  follows,  prefatory  to  an  examination  of  the  true  Uypsi- 
lepes  : 

Cyprinella  cercostigma  Cope,  sp.  no  v. 

Teeth  2*4 — 1-2,  with  sharp,  serrate  edges.  Dorsal  fin  inserted  two  scales  be- 
hind that  above  insertions  of  ventrals.  Dorsal  line  compressed  elevated,  rising 
regularly  from  end  muzzle.  Cranium  convex  above  ;  muzzle  narrowed  in  pro- 
file, slightly  overhanging  mouth.  Eye  4*33  in  length  of  head,  1*5  in  length 
muzzle,  and  2  in  interorbital  width.  End  maxillary  opposite  posterior  margin 
nares.  Ventral  outline  less  curved  than  dorsal ;  caudal  peduncle  rather  stout ; 
isthmus  narrow.  Scales  rather  elevated,  8 — 39 — 3.  Lateral  line  gently  de- 
curved  over  ventrals. 

Head  5*25  times  in  total  length  (4*25  to  origin  caudal),  one  scale  less  than 
depth  at  dorsal.  The  pectorals  nearly  reach  the  ventrals,  and  the  latter  attain 
the  vent.     Radii  A  I.  8.  C.  -f-  19  -f-  A.  I.  8,  the  longest  ray  *  its  base,  and  | 

distance  to  longest  fulcrum  at  origin  caudal.  Total  length  4*52  inches;  depth  '95 
inch. 

Color  bright  olive  above,  without  line  or  spot ;  below  and  sides  from  fifth 
lateral  row  of  scales  above,  golden  silvery.  AH  the  fins  except  the  pectorals 
with  white  pigment  at  their  bases,  without  markings;  a  large  round  black  spot 
at  base  of  caudal. 

Habitat — Pearl  River,  Mississippi,  at  Monticello.  Helen  Tennison's  coll.  in 
Mas.  Smithsonian,  Washington,  D.  C.     Four  specimens. 

I.  Dorsal  fin  above  or  anterior  to  ventrals  ;  teeth  2*4 — 4*2  ; 
anal  radii  I.  9. 
Head  more  elevated,  decurved  above,  mandible  included  ;  mouth 
slightly  oblique  ;  eye  over  four  times  in  length  of  head.  Dorsal 
and  caudal  neither  black  nor  yellow-banded cornutus. 
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Head  nearly  plane  above ;  mandible  projecting  beyond  maszle, 
mouth  very  oblique ;  eye  less  than  four  times  in  head.  Dor- 
sal black  bordered  ;  caudal  yellow  at  base  ;  head  red  striped...  coccogenis. 

II.  Dorsal  fin  a  little  behind  above  ventrals ;  teeth  1-4 — 4*1 ; 
anal  radii  (usually)  I.  8. 

Head  flat,  descending,  mandible  included,  mouth  horizontal ;  eye 
nearly  five  times  in  head.  Dorsal  with  a  black  spot  behind  ; 
caudal  yellow  at  base,  head  not  striped ;  teeth  smooth  ;  larger  galactunu. 

Similar  to  the  last,  but  smaller  ;  the  teeth  more  or  less  crenate, 
and  the  basal  half  of  the  caudal  fin  is  not  colored  ;  a  black 
scapular  band ». analostanus. 

III.  Dorsal  fin  well  behind  above  ventrals ;  teeth  2*4 — 4*2  ; 
anal  radii  I.  11. 

Head  short,  deep,  eye  entering  3*5  times ;  small,  depth  3*75  in 
length;  lateral  line  much  decurved,  scales  10—44 — 3,  not  black- 
edged  ;  dorsal  black  at  base -. diplaemia 

Head  flat,  elongate ;  mouth  very  oblique ;  eye  three  and  a-half 
times  in  head;  small,  depth  one-fifth  length  without  caudal ; 
scales  black-edged  above  9 — 50 — 3.  Dorsal  black  at  base ; 
lateral  line  little  decurved ardens. 

Hypsilipis  oornutus  Mitchell. 

Girard,  in  Storer,  Trans.  Amer.  Acad.  Arts  Sciences  v.  1855,  118.  Proc.  A* 
N.  Sci.  Pbila.  1856,  212.  Cyprinus  Mitch.,  Amer.  Month.  Magaz.  N.  T.  I.  324- 
LeucUcut  cornutiu  Storer,  De  Kay. 

This  is  one  of  the  most  widely  distributed  of  our  Gyprinidse,  occurring  from 
Nova  Scotia  and  New  England  through  the  middle  and  western  States  to  be- 
yond the  Mississippi,  and  in  the  Roanoke  and  Tennessee  Rivers  southwards. 
In  the  waters  of  the  Susquehanna  and  Delaware  basins  it  is,  with  the  Argy- 
rcns  atronasus,  the  most  abundant  species.  It  prefers  clear  waters,  and 
does  not  haunt  rapids. 

The  best  figure  of  this,  as  well  as  of  some  of  our  other*Gyprinid8e,  is  g^venby 
Dr.  Storer  in  his  excellent  Monograph  on  the  fishes  of  Massachusetts. 

This  species  is  represented  in  its  distribution  by  a  greater  amount  of  varia- 
tion than  any  other  of  the  family  with  which  I  am  acquainted.  The  varieties 
are  constant  in  a  great  number  of  their  individuals.  They  may  be  enumerated 
as  follows  : 

H.  c.  gibbus,  Proc.  Acad.  1864,  279. 

Seven  specimens  from  Monroe  county,  Mich.  Scales  large,  six  rows  above 
lateral  line,  sixteen  anterior  to  dorsal  fin  ;  it  differs  from  the  following  in  the 
great  elevation  of  the  outline  in  front  of  the  dorsal  fin,  and  other  points.  From 
the  first  dorsal  ray  the  outline  again  descends,  giving  the  fin  a  very  oblique 
position ;  this  extends  also,  when  laid  back,  as  far  as  above  the  fifth  anal  ray, 
while  in  fr  o  n  ta  I  i  s  it  most  usually  reaches  a  point  opposite  the  first  ray 
only.  The  eye  is  contained  four  times  in  the  length  of  the  head — more  f^ 
quently  four  and  a  half  times  in  frontalis.  The  leng^  of  the  head  measures 
in  the  depth  of  the  body,  from  the  dorsal  outline  to  the  middle  of  the  row  be- 
low that  bearing  the  lateral  line ;  it  extends  nearly  to  the  ventral  outline  in 
f  r  0  n  t  al  i  s.  The  pharyngeal  bones  appear  to  be  relatively  rather  stouter 
than  in  typical  frontalis,  and  are  not  furnished  with  so  prominent  an  in- 
ferior angle  to  the  external  ala.  This,  with  the  form  of  the  body,  would  almost 
indicate  a  species ;  but  as  I  find  approximations  in  these  and  transitions  in  the 
other  characters,  I  cannot  so  consider  it. 

H.  c.  frontalis.    Laeiseus  frontalis  Agassiz,  Lake  Superior,  p.  368.     HpjptUqnt 
frontalii  Cope,  1.  c.  279. 
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Scales  of  dorsal  region  larger ;  fifteen  to  eighteen  in  front  of  dorsal,  six 
above  lateral  line.  From  various  streams  flowing  into  Lakes  Huron  and  St. 
Clair.  Lake  Superior,  Agass.  Holston  River,  Virginia,  abundant.  Orbit  in 
specimens  3  in.  9  1.  in  length,  3*5  times  in  head;  in  specimen  7  in.  3  1.,  4*75 
times  in  head.  The  latter  have  the  interorbital  region  arched  in  section,  and 
the  vertical  diameter  of  the  orbit  3*74  in  the  same  of  the  head.  The  former, 
the  interorbital  region  flat  and  the  orbit  twice  in  the  head  as  before.  The  large 
specimens  have  a  black  scapular  bar.    They  all  belong  to  one  variety. 

H.  c.  cerasinns. 

This  variety  is  represented  by  specimens  of  rather  small  size,  and  with  large 
scales :  6 — 40 — 3;  16  in  front  of  dorsal  fin  ;  orbit  3*25  in  head  of  a  specimen 
3  in.  9  1.  in  length.  Head  four  times  in  length.  This  is  a  most  beautiful  spe- 
cies in  the  spring  and  summer ;  it  is  entirely  deep  rose,  the  inferior  fins  crimson, 
a  dorsal  and  two  lateral  metallic  golden  lines  ;  the  latter  only  visible  in  life 
and  in  certain  lights,  as  in  the  other  varieties.    Head  waters  of  the  Roanoke. 

H.  c.  cornutus.  Leueueus  eomutut  Mitchell.  Leucucus  plargynu  Rafinesqne 
hinc  Plargyrtu  typieut  Girard.  Plar gyrus  bowmanii  Girard,  Proc.  Acad. 
1856,  196  (from  autopsy). 
Scales  of  dorsal  region  smaller,  22  to  24  in  front  of  dorsal  fin ;  on  sides  8 — 
41 — 3-4.  Dorsal  region  blue  in  spring ;  fins,  chin  and  muzzle  red.  Dorsal 
region  convex  and  compressed  to  dorsal  fin,  the  head  four  and  one-quarter 
times  in  length  to  base  of  caudal  fin,  and  four-fifths  of  greatest  depth  of  body ; 
vertex  concave,  muzzle  obtuse  rounded ;  mouth  terminal,  end  of  maxillary 
terminating  opposite  posterior  nostril.  From  end  muzzle  to  dorsal  (1st  ray) 
j-ths  from  latter  to  origin  of  caudal.  Ventrals  origin  exactly  under  first  dorsal, 
broadly  truncate,  not  quite  attaining  vent.  Base  of  anal  nearly  equal  its  an- 
terior ray,  outline  slightly  concave.  Base  of  dorsal  two-thirds  height  anteri- 
orly. Pectoral  anterior  rays  shortened,  medial  not  quite  reaching  the  ventral. 
Opercalam  one-third  higher  than  long.  Eye,  diameter  one-fourth  length  of 
head,  and  once  below  its  rim  to  upper  preopercular  ridge.  Frontal  width  one- 
half  length  head  above.    Scales    8  ,  about  twenty-three  on  the  dorsal  line  in 

front  of  third  dorsal  fin.  Radial  formula  D.  1.  8  ;  C.  4. 19. 5.  A.  1.  9.  V.  8 ;  P.  1. 
15.  Coloration  of  an  adult  male :  dorsal  region  as  far  down  as  the  fourth  row 
of  scales  dark  impure  blue,  divided  by  an  indistinct  band  of  yellowish-olive  one 
and  a-half  scales  wide,  which  follows  the  outline  of  the  back  ;  bordering  the 
dark  below  is  a  luminous  line  which  does  not  attain  the  tail,  which  is  very 
visible  in  the  water,  and  from  above  when  wet  and  out  of  water.  Sides  from 
rosy  to  silver-white,  the  scales  in  adults  blackish  at  bases ;  anal,  ventral  and 
I»ectoral  tins  bright  crimson  in  spring  and  summer,  in  males.  Operculum  rosy, 
head  dark  above.  The  males  in  spring  have  the  branchiostegal  membranes 
and  the  chin  bright  crimson. 

Total  average  length  5  in.  7  lin. ;  head  1  in.  1  1.  ;  end  muzzle  to  base  anal 
3  in. ;  depth  at  dorsal  1  in.  4  1.;  at  anal  11-5  1. 

The  above  description  is  taken  from  an  adult  from  the  Conestoga  in  Penn- 
sylvania, tributary  to  the  Susquehanna.  It  applies  equally  well  to  all  indi- 
viduals of  the  species,  except  as  pointed  out  under  the  heads  of  the  varieties, 
respectively.  Nevertheless,  the  specimens  from  the  Susquehanna  are  frequently 
distinguishable  from  those  of  the  Delaware.  Numerous  specimens  from 
Michigan  agree  with  the  former  in  having  a  more  elongate  form  of  head  and 
body  than  specimens  from  tributaries  of  the  Delaware.  They  often  differ 
from  those  of  the  Susquehanna  in  having  a  row  of  scales  more  below  the 
lateral  line.  In  Delaware  specimens  the  head  is  shorter  than  in  the  latter,  not 
more  so  than  in  the  former,  but  the  depth  of  the  body  is  greater  than  in  either, 
entering  in  length  to  base  of  tail  3^  times — in  the  others  4  and  4^  times.  The 
dorsal  fin  is  a  little  more  anteriorly  situated  in  the  Delaware  specimens,  and 
there  is  a  row  of  scales  more  below  the  lateral  line  than  in  Susquehanna  speci- 
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mens.  With  typical  specimens  only,  these  might  be  reg^arded  as  representini^ 
two  species,  and  as  such  I  have  already  alluded  to  them ;  but  in  the  large 
number  of  individuals  at  my  disposal,  I  find  transitions  in  aJl  the  points.  The 
Delaware  specimens  more  nearly  resemble  the  H.  cornutus,  figured  by  Dr. 
Storer. 

General  Habitat, — Eastern,  Middle  and  Western  States;  head  waters  of  the 
James  River.  There  is  uothing  in  the  description  of  Plarjfffru*  argentatuM  Girard 
(1.  c.  212),  from  the  lower  James  River,  to  distinguish  it  from  this  variety. 

II.  c-  cynneus. 

Scales  of  the  whole  dorsal  and  ventral  regions  very  small,  31  to  40  in  front 
of  dorsal  fin  ;  on  sides  10 — 40 — 4.  Colors  very  dark ;  above  blackish -blue,  all 
the  scales  black  at  their  bases  ;  head  entirely  black  ;  pectorals  black :  ventrals 
with  a  broad  black  band  and  red  tip  ;  anal  black  in  front,  dorsal  chiefly  black  ; 
membrane  of  caudal  blackish.  In  a  specimen  5  in.  10*5  lines  long,  the  orbit 
enters  the  head  4*5  times.  Small  tubercles  extend  from  muzzle  to  vertex,  are 
numerous  on  the  sides  of  the  former  to  rictus  oris,  and  form  a  strong  crest  on 
mandibular  and  suborbital  bones. 

This  well-marked  variety  was  taken  in  the  Montreal  River,  Keeweenaw  Point, 
on  Lake  Superior,  by  John  H.  Slack,  M.  D.,  to  whom  the  Academy  is  indebted 
for  a  number  of  specimens. 

Hypbilepis  coccooikib  Cope. 
Spec.  nov. 

The  general  form  of  this  fish  is  moderately  stout,  the  head  elongate  and 
straight,  with  larg^  eye.  The  caudal  peduncle  is  neither  narrow  nor  broad ; 
the  dorsal  outline  very  little  elevated.  Length  of  head  four  and  a  quarter 
times  in  total  without  caudal  fin ;  greatest  depth  scarcely  less  than  length  of 
head.  Diameter  of  eye  three-fourths  of  frontal  width,  and  greater  than  dis- 
tance between  its  lower  margin  and  gular  plane.  Scales  of  typical  form  7—42 
— 3.  The  fins  rather  small ;  pectorals  extend  little  more  than  halfway  to  ven- 
trals. and  the  latter  do  not  reach  the  vent.  External  margin  of  anal  as  long  u 
from  end  of  muzzle  to  preopercular  line,  or  as  long  as  pectoral ;  front  margin 
of  dorsal  equal  the  same,  and  greater  than  posterior  margin  of  same. 

The  colors  of  this  fish  are  very  pleasing.  Belly  and  sides  silver  white,  or  in 
the  breeding  season  rose-colored,  bounded  above  the  lateral  line  by  a  leaden 
shade.  Back  olive,  with  sometimes  a  brown  dorsal  band,  sometimes  the  scales 
heavily  black  margined.  The  head  blackish  above,  and  a  deep  black  band  on 
the  scapular  arch.  Muzzle  and  lips  with  a  broad  band  behind  the  edge  of  the 
preoperculum  and  axillary  spot,  crimson.  Dorsal  fin  broadly  black-banded 
on  margin,  yellowish-banded  medially,  and  crimson  at  base.  Colors  of  the 
caudal  similar,  without  the  crimson ;  inferior  fins  milky  white. 

Dimensions  of  an  adult  specimen  : 

In.  Lin.  In.  LhL 

Total  length 5  2  Depth  at  occiput 8*5 

Length  muzzle  and  chin 4*5  ''      at  dorsal 1 

Diameter  orbit 3*75  "     at  caudal  peduncle..  5*35 

This  species  is  only  second  to  the  H.  cornutus  in  size,  and  first  in  the 
genus  in  beauty.  Its  particolored  fins  and  crimson  cheek  stripe  render  it 
easily  recognizable.  The  latter  feature  gives  it  its  name.  It  occurs  in  abun- 
dance in  the  clear  and  often  rapid  creeks  that  flow  into  the  north  and  middle 
forks  of  the  Holston  River  in  Viginia.    Taken  in  the  Ninth  month. 

Htpsilepis  oalacturus  Cope. 
Spec.  nov. 

The  general  form  of  this  fish  is  fusiform,  the  inferior  and  superior  outlines 
converging  equally.  The  superior  cranial  outline  descends  gently  and  equally; 
the  muzzle  is  more  than  usually  prolonged  beyond  the  mouth.    The-end  of  the 
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maxillaiy  stands  opposite  the  nares.  The  eye  is  smaller  than  in  the  other  spe- 
eies,  excepting  H.  analostanns,  entering  5*5  times  the  length  of  the  head 
in  old  specimens.  The  head  enters  the  total  (exclnsive  of  candal  fin)  4-3  times, 
and  the  greatest  depth  4*6  times.  The  exposed  surfaces  of  the  lateral  scales 
are  not  so  much  narrowed  as  in  the  other  species,  and  the  lateral  line  is  but 
little  decnrred ;  nos.  6-— 41 — 3 ;  eighteen  anterior  to  the  dorsal  fin.  Small 
tubercles  appear  on  the  top  of  the  head,  the  patch  narrowed  behind,  and  the 
tides  of  the  muzxle.  The  pectoral  fins  reach  three-fifths  the  distance  to  the 
▼entrals,  the  latter  the  rent.  The  anal  is  larger  than  in  most  species,  its  outer 
margin  as  long  as  from  end  of  muzzle  to  middle  of  operculum.  Dorsal  elevated, 
the  height  equalling  depth  of  body  at  first  anal  raj  in  a  male.  Rays  D  I.  8.. 
0+19+.  All.  9.  V.  8.  P.  14. 

Dimensions  of  an  adult : 

In.    Lin.  In.    Lin. 

Total  length  ~ 5    4         Depth  at  occiput 8*25 

Length  muzzle ^        3*75        '*  dorsal 11.75- 

Diameter  orbit 2*75        "  caudal  peduncle 5*75 

In  life  this  species  is  steel  g^ay  above,  and  silver  beneath ;  the  inferior  fins 
are  milky,  and  the  dorsal  and  caudal  iron  grey  sprinkled  with  blackish.  The 
hinder  portion  of  the  former  has  the  membrane  black  and  the  rays  cream  col- 
ored, and  the  whole  base  of  the  caudal  is  cream  yellow. 

This  fine  species  is  abundant  in  the  tributaries  of  the  Holston  River  in  Yirgi-^ 
nia.    Many  specimens  are  in  the  museum  of  the  Academy. 

It  resembles  the  H.  analostanus  in  its  proportions  of  eye  and  head,  but 
is  more  elongate  in  body.  The  largest  specimens  are  more  than  twice  the  size- 
of  the  largest  of  the  latter. 

Htpbilipis  ahalostahub  (Oirard)  Cope. 

LmieUau  kmtukieiuii  Kirtl.  Joum.  Bost.  Soc.  Nat.  Hist.  Y.  p.  27  (not  of  Rafi- 
nesque).  C^prineUa  do.  Cope,  Proc.  Acad.  Phila.  1854,  279.  Hypsilepia  do. 
Cope,  Trans.  Am.  Phila.  Soc.  1866,  371.  OjfprinsUa  analatUtna  Girard,  Proc. 
Acad.  Phila.  1859,  58.    Cope  1.  c. 

The  dorsal  and  ventral  outlines  are  regularly  and  gently  arched  from  the 
tnd  of  the  muzzle  and  contract  to  a  caudal  peduncle  of  about  the  depth  of  the 
head  at  the  middle  of  the  orbit  The  dorsal  region  is  quite  compressed,  the 
ventral  narrow  but  not  carinate  in  front  of  the  vent.  Eye  round,  contained  4*5 
Umes  in  length  of  head,  and  1*5  in  length  of  muzzle;  the  latter  is  narrowed 
and  projects  slightly  beyond  the  mouth,  most  so  in  males  in  breeding  season. 
Oral  margin  arched,  end  of  maxilla  opposite  middle  of  nares.  The  greatest 
depth  of  Uie  body  is  greater  than  the  length  of  the  head,  and  enters  the  total 
(including  caudal  fin)  four  and  one-fifth  times.  Tail  short,  deeply  and  con- 
cavely  emarginate.  Anal  fin  less  developed  than  dorsal,  its  base  nearly  equal 
height  of  first  ray,  and  just  exceeding  base  of  dorsal ;  latter  a  little  over  f 
greatest  elevation  of  the  same. 

Qeneral  color  leaden  silvery,  darkest  on  the  sides,  the  scales  above  and  be- 
low, a  dorsal  band  and  large  spot  on  hinder  part  of  dorsal  fin,  blackish ;  top  of 
head  and  median  margin  of  anal  fin  shaded  with  the  same.  In  spring  and 
summer  the  inferior  fins,  and  even  the  tips  of  the  caudal  and  anterior  part  of 
the  dorsal,  are  filled  with  a  satin  white  pigment,  which  has  a  very  elegant  ef- 
fect, and  gives  the  fish  its  local  name  of  "  Silver  Fin."  At  the  same  period 
the  head  and  muzzle  of  the  male  are  studded  with  small  tubercles,  as  follows : 
a  conic  accumulation  on  the  end  of  the  muzzle,  prolonging  it ;  a  series  round 
the  mandible,  also  over  the  orbit,  from  an  agglomeration  on  the  preorbital 
bone ;  a  double  series  of  larger  tubercles  on  each  side  the  frontal  region,  which 
join  betwe'en  the  nares  and  on  the  parietal  region ;  scattered  series  on  the  tem- 
poral region.  • 
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Total  length  3*375  inches  ;  caudal  5 ;  from  its  base  to  first  ray  of  anal  1  in.: 
to  first  dorsal  ray  1'44  in.;  from  latter  to  end  of  muzzle  1*56  in. 

This  species  is  abundant  in  the  various  tributaries  of  the  Ohio  ;  it  is  alio 
common  in  all  the  waters  of  the  Susquehanna  examined  (Octoraro,  Gonestoga, 
Juniata,  Meshoppen)  and  in  the  Potomac  (Girard) ;  from  the  Delaware  1  know 
it  from  the  neighborhood  of  Trenton  (C.  C.  Abbott)  and  Philadelphia  (J. 
Burk),  Conshebocken  on  the  Schuylkill.     From  the  James  Rirer,  Va. 

It  is  also  abundant  in  the  Kanawha  and  its  tributaries,  but  is  not  known 
from  the  Holston.  It  is  chiefly  to  be  found  in  the  quieter  parts  of  river  chan- 
nels and  back  waters,  being  comparatively  rare  in  creeks. 

Dr.  Girard  described  specimens  of  this  species  from  the  Potomac  as  distinct 
from  those  of  the  Ohio,  without  making  comparisons.  I  undertook  to  sub- 
stantiate the  differences  and  gave  the  following  as  distinctive  features  of  the 
Eastern  and  Western  fishes  : 

5-(6) 
Head  3|  to  4  times  in  length  to  base  of  tail.    Scales 32 — 5  for  the  Basten. 

2-(3) 
6—7 

Head  4J  times ;  muzzle  more  acute.     Scales 38 — 40  for  the  Ohio  type. 

3—4 

These  represent  the  tendencies  of  the  individuals  of  these  regions  correctlj, 
but  the  exceptions  to  the  rule  are  not  rare ;  thus  a  Schuylkill  specimen  before 
me  exhibits  a  head  4|^  times  in  length  and  has  an  acute  muzzle,  scales  of  lateral 
line  38.  Seven  rows  of  scales  above  the  lateral  line  in  a  Toughiogheny  speci- 
men, include  some  abnormally  intercalated,  but  not  a  true  series ;  about  half 
the  Delaware  specimens  exhibit  six.  Four  rows  below  the  lateral  line  has 
resulted  from  counting  an  elevated  abdominal  series.  In  two  Ohio  specimens 
the  anal  radial  formula  is  identical  with  that  of  the  eastern,  1*9,  while  in  five 
the  formula  is  1*8.   Thus  this  species  exhibits  an  unusual  range  of  variation. 

Dr.  Kirtland  identifies  this  species  with  the  Leuciseut  (Liixilut)  kenttikumit 
Rafinesque,  but  this  cannot  be  correct,  as  the  latter  is  described  as  having  red 
fins,  a  characteristic  always  wanting  in  the  U.  analostanus. 

HtPSILEPIS  DIPLJiMIA  Raf. 

Leucuctu  dipUemia  Raf.,  Ichthyologia  Opiensis,  p.  50.  LtuUu$  do.  Kirtland, 
Bost.  Journ.  N.  H.  1845,  276,  Tab.  Plargyrus  do.  Girard,  Proc.  Acad.  Phila. 
1856.     Hyptilepis  do.  Cope,  1.  c.  1864. 

This  species  has  somewhat  the  form,  as  it  has  the  coloration  and  minute 
nuptial  excrescences  of  the  species  of  Clinostomus ;  as  in  them,  the  dorsal  fin 
commences  slightly  behind  above  the  origin  of  the  ventrals ;  its  hinder  margin 
is  opposite  the  origin  of  the  anal,  to  which  the  ventrals  attain.  Anal  elon- 
gate, its  last  ray  horizontal,  outline  behind,  vertical  concave.  Dorsal  elevated, 
rounded  above,  length  of  first  articulated  ray  one-half  from  its  base  to  base  of 
caudal.  Radial  formula  D  I.  9  P.  12.  V.  8.  A  I.  11.  C.+lS-f-.  Dorsal  outline 
elevated,  superior  line  of  cranium  scarcely  arched,  head  rather  compressed ; 
body  rapidly  narrowing  to  caudal  peduncle  at  dorsal  and  anal  fins.  Caudal 
expanded,  deeply  emargitiate. 

In  the  breeding  season  minute  asperities  cover  the  dorsal  line  in  front  of  the 
dorsal  fin,  and  appear  on  the  upper  and  lower  aspects  of  the  head.  The  latter 
are  most  abundant  on  the  preorbital  region  ;  on  frontal  region  sparse,  minnte. 
Rows  on  the  superciliary  and  lower  edge  of  suborbital  regions,  and  two  on  each 
ramus  mandibuli. 

Length  of  head  four  times  in  length  to  base  caudal,  and  less  than  depth  of 
body.  Scales  of  anterior  dorsal  region  much  smaller  than  those  of  the  lateral; 
.latter  with  exposed  surfaces  very  narrow,  and  crested  with  minute  tubercles  in 
■the  breeding  season. 

Color,  dusky  above,  the  sides  and  belly  silvery  without  band ;  below  crimaon 
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in  spring.  A  large  black  spot  at  base  of  dorsal  fin.  Length  extends  to  four 
inches,  according  to  Prof.  Kirtland ;  of  a  specimen  in  Museum  Academy,  from 
Lansing,  Michigan,  2  inches  to  origin  caudal;  12-5  lines  to  origin  dorsal;  6 
lines  to  opercular  margin ;  depth  7  lines. 

Prof.  Kirtland  states  that  it  is  abundant  in  all  western  streams,  and  that  it 
ascends  rapids  in  shoals  in  spring  for  the  purpose  of  depositing  its  eggs. 

Htpsilspis  ardenb  Cope. 
Spec.  nov. 

Length  of  head  4*33  times  in  total ;  orbit  equal  muzzle,  its  anterior  border 
reached  hy  the  end  of  the  maxillary ;  mandibular  symphysis  projecting  slightly 
beyond  the  end  of  the  muzzle.  About  26  rows  of  scales  in  front  of  dorsal  fin. 
Anterior  dorsal  ray  opposite  the  middle  of  the  ventral,  the  posterior  opposite 
the  first  anal.  The  first  anal  nearly  as  long  as  the  longest  dorsal,  the  fin  elon- 
gate, concave  behind  ;  it  is  nearly  reached  by  the  ventrals.  Pectorals  extend 
half  way  to  ventrals.  Cranium  slightly  arched  transversely  above ;  inter- 
orbital  space  *25  greater  than  diameter  of  orbit.  Opercular  and  preorbital 
bones  deeper  than  long. 

Dorsal  region  yellowish  olive,  the  scales  black  edged  to  middle  of  sides,  all 
rose  shaded.  Sides,  belly  and  head  rosy  crimson,  muzzle  approaching  Vermil- 
lion ;  suborbital  region  purple.  Dorsal  and  anal  fins  vermillion,  the  former 
black  at  base ;  pectorals  and  ventrals  rose.    Caudal  orange  red,  black  lined. 

Lengrth  of  largest  specimen  3  in.  2*5  lines;  to  base  dorsal  17*5  lines;  latter 
to  base  caudal  14*5  lines.  Depth  at  orbit  3-5 1.;  at  first  anal  ray  5*25  1.;  at  con- 
ftriction  caudal  peduncle  3  1.  « 

HabUat. — The  head  waters  of  the  Roanoke  River  (in  Montgomery  Co.,  Vir- 
ginia).   One  of  the  most  richly  colored  fresh-water  fishes. 

PHOTOGKNIS   Cope. 
Trans.  Amer.  Philos.  Soc.  1866,  378. 

This  genus  was  established  for  species  agreeing  in  general  characters  with 
Hybopsis,  but  resembling  Alburnellus  in  dentition.  The  mouth  is  not  small , 
the  orbits  and  scales  are  large,  and  the  form  generally  slender.  The  species 
frequent  clear  streams,  are  less  common  in  swift  rapids,  and  never  occur  in 
stagnant  or  muddy  waters.  They  are  ornamented  with  lustre  almost  exclu- 
sively, and  do  not  develope  conspicuous  homy  tubercles. 

The  present  collection  contains  three  new  species  of  the  genus,  which  are 
here  added  to  the  three  already  known : 

A.  Anal  radii  L  10,  in  one  species  L  9.     (No  black  spot 
at  origin  of  caudal  fin.) 

mA.  Dorsal  fin  much  nearer  origin  caudal  than  end  of 
muzzle. 
Scales  (5^  6 — 39-40 — 3.    Diameter  eye  equal  length  muzzle  ; 
3*3  times  in  head ;  latter  4  to  4*5  in  length  ;  depth  in  same 
5*6 — 5  times ;  above  olive ;   sides  silver,  in  a  band  on 

caudal  peduncle.    Anal  radii  I.  10 P.  leucops. 

Frontal  width  three-fifths  orbit.  Scales  7 — 35<— 3.  Orbit 
diameter  greater  than  length  muzzle,  2*75  times  in  head  ; 
depth  4*75  in  length  ;  lateral  line  much  decnrved ;  silver}' 

below,  fins  unspotted.     Anal  radii  I.  9 P.  ariommus. 

a.  Dorsal  fin  equidistant  between  origin  caudal  and 
end  muzzle. 
Scales  4  (5) — 36-40 — 3.     Diameter  of  eye  exceeding  length  of 
muzzle,  2*75  times  in  length  of  head  ;  latter  4*5  in  length,''^ 
depth  5  times.    Head  above  and  edges  dorsal  scales  black- 
ish ;  sides  and  belly  silver P.  telescopus. 
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A  A.  Anal  radii  I.  8. 
«.  A  black  spot  at  origin  caudal  fin. 
Scales  5 — 38-40 — 3.     Orbit  equal  muzzle,  3-3 — 3-6  times  in 
length  head ;    latter  4*5  in  length.     Olive  scales  above 
brown  edged ;  sides  silver,  with  a  purple  band ;  muzzle 
and  base  dorsal  red « P.  leuciodnfl. 

«c(.  No  black  spot  at  base  caudal. 

Head  narrower.  Scales  6 — 38 — 2.  Orbit  less  than  length 
muzzle,  3*5  times  in  length  head ;  latter  times  in  total ; 
depth  five  times  in  same.  A  leaden  lateral  band  \  middle 
caudal  and  spot  on  dorsal  black ^  P.  tpiloptenis. 

Head  broad,  frontal  width  equal  diameter  orbit,  which  is  greater 
than  length  of  muzzle,  one-third  length  head.  Scales  6-6 
— 38 — 3.  Head  3  75 — 4  times  in  length  ;  depth  4 — 4*5 
times ^  P.  scabriccps. 

Photoobnib  lbuoops  Cope. 

L.  c.  Squalius  {Clinottomtu) photogenu  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1864, 
280. 

A  species  resembling  some  Albumi  in  its  larg^  caducous  scales  and  attenu- 
ated form.  Eye  over  one-third  head,  round.  Mouth  quite  oblique;  under  jaw 
scarcely  projecting ;  maxillary  not  reaching  line  of  margin  of  orbit.  Head  en- 
tering four  and  two-thirds  times  into  length  to  fork  of  caudal ;  greatest  depth 
seven  times.  Back  broad.  Fins  D.  narrow  8 ;  C.  19,  A.  1 — 10.  Y.  little  an- 
terior to  dorsal  9.  P.  narrow  falcate  13,  extending  about  half-waj  from  their 
origin  to  that  of  the  ventrals.  Scales  with  radii  stronger  than  concentric  lines. 
From  base  of  caudal  to  base  of  first  dorsal  ray,  equal  f^om  latter  to  anterior 
border  of  iris.  Lateral  line  deflezed,  rising  with  outline  of  belly  at  anal  fin. 
Above  pale  ochre,  with  a  median  brown  line,  and  one  on  each  side,  from  oper^ 
cular  upper  angle  to  tail.  Sides  and  below  bright  silvery,  especially  brilliant 
on  the  operculum  and  suborbital  region.  Lips  blackish  edged.  Muasle  and 
chin  whitish.     Length  three  inches. 

This  species  has  but  five  scales  above  the  lateral  line  as  originally  described, 
exceedingly  rarely. 

Three  marked  varieties  of  this  species  have  come  under  my  noticei  as 
follows : 

a.  Depth  greater,  equal  from  end  muzzle  to  middle  of  operculum ;  head 
usually  4*5  times  in  length.  Numerous  specimens  from  the  Kanawha,  especially 
from  Sinking  Greek  and  near  Austinville,  Wythe  Co.,  Ya. 

oa.  Depth  less,  six  times  in  length,  equal  from  end  muzzle  to  edge  preopercle ; 
head  four  times  in  length.    Two  specimens  from  Youghiogheny,  Pa. 

fltata  (P.  1.  engraulinns).  Depth  one-sixth  of  length,  equal  from  end  muzsle  to 
between  orbit  and  pneoperculnm.  Head  3f  times  in  length.  One  specimen 
from  Austinville,  Wythe  Co.,  Ya.,  from  a  tributary  of  the  Kanawha. 

Photoobnis  ariommus  Cope. 

Trans.  Am.  Philos.  Soc.  Phila.  1866,  280. 

This  species  resembles  at  first  sight  the  Ph.  1  e  u  c  o  p  s,  but  is  less  elongate. 
On  comparing  an  example  of  the  latter,  *25  longer,  the  depth  of  the  body  is  the 
same,  and  the  eye  strikingly  larger ;  the  depth  of  the  head  the  same,  and  the 
muzzle  shorter. 

In  this  fish  the  operculum  is  deeply  concave  on  its  upper  posterior  mar^n, 
and  the  inferior  is  shorter  than  the  anterior;  in  P.  leucops  the  former  is 
straight,  and  the  inferior  border  equal  the  anterior.  The  dark  lateral  line  is 
faint  or  wanting  in  the  a  r  i  o  m  mu  s,  and  there  is  no  black  vertebral  band. 
Placed  alongside  of  a  Hypsilepis  cornutus  of  equal  length,  this  fish  is  less 
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deep,  and  has  an  eye  of  almost  doable  the  area,  besides  the  different  coloration 
and  generic  features  of  teeth  and  scales. 

Eye  two  and  three-fifths  in  length  head  ;  muzzle  two-thirds  its  diameter ; 
mouth  large,  mandible  scarcely  projecting,  maxilla  not  attaining  anterior  mar- 
gin of  orbit.  Frontal  breadth  three-fifths  orbit.  Pectoral  fins  reaching  three- 
quarters  distance  to  centrals.  Depth  caudal  peduncle  one-third  from  middle 
origin  caudal  to  opposite  first  anal  ray.  Basis  of  anal  slightly  elongate,  four- 
fifths  height  of  same,  equal  basis  dorsal ;  latter  equal  two-thirds  height  of 
dorsal ;  last  dorsal  ray  much  less  than  half  first,  hence  the  outline  of  the  fin  is 
very  oblique.  Caudal  deeply  furcate,  length  equal  that  of  head.  Length  from 
basis  caudal  to  first  dorsal  ray  equal  from  latter  to  above  anterior  part  of  orbit, 
as  in  Ph.  1  e  u  co p  s.    Anal  radii  I.  9. 

Light  olivaceous  sides  and  below  silvery,  becoming  a  band  with  superior 
dark  edge  on  caudal  peduncle.     Sides  of  head  and  muzzle  white. 

Total  length  2*875  inches ;  base  of  dorsal  to  superior  base  caudal  1*06  inches  ; 
same  to  end  muzzle  1*19. 

This  species  has  only  been  found  as  yet  in  the  White  River,  Indiana,  by  Wm. 
P.  Clark,  to  whose  attention  I  owe  a  single  specimen. 

Photooinis  TBLK8C0PUS  Copc,  sp.  nov. 

A  species  combining  an  elongate  form,  short  head  and  large  eye,  and  nearly 
allied  to  the  last  described. 

Mouth  very  oblique  (angle  60^),  mandible  not  projecting  beyond  premaxillary 
when  closed ;  posterior  margin  maxillary  on  line  of  anterior  margin  of  orbit. 
End  of  muzzle  slightly  decurved,  profile  above  nearly  plane ;  frontal  region 
flat  transversely,  the  parietal  region  gently  convex  in  section.  Lateral  line 
slightly  deflected.  Posterior  dorsal  ray  equal  less  than  half  the  anterior,  and 
equal  the  basis  to  the  sixth  ray.  Basis  of  anal  greater  than  that  of  dorsal,  a 
little  leas  than  longest  anal  ray.  Ventral  fins  fall  short  of  vent,  and  are  ap- 
proached two-thirds  the  intervening  distance  by  the  pectorals.  P.  14.  D.  and 
V.  I.  8.  C.  -4-  19-|-.  Length  of  an  average  specimen  3  in.  6-6  lines ;  end  muzzle 
to  first  anal  ray  1  in.  11*5  lines  ;  depth  caudal  peduncle  at  posterior  anal  ray 
3*75  lines. 

In  life  this  species  is  a  pale  sea-green,  with  distinct  brown  edges  to  the 
scales.    Lateral  lustre  plumbeous  posteriorly. 

This  species  is  very  abundant  in  all  the  rapid  streams  tributary  to  the  Hol- 
ston  River  in  Virginia.    It  is  very  rare  in  the  river  itself. 

PBOTOOUfis  LSUOiODUS  Cope,  sp.  nov. 

This  species  is  allied  to  the  P.  telescopus,  and  may  readily  be  confound- 
ed with  it,  but  the  more  delicate  tints  at  once  distinguish  it  in  life,  and  the 
smaller  orbit  strikes  the  eye  on  making  comparison.  As  shown  in  the  analytic 
table,  the  characters  are  numerous.  It  is  the  only  one  of  the  genus  adorned 
with  bright  colors  ;  they  are  subdued,  the  purple  and  silver  of  the  sides  re- 
sembling the  nacre  of  some  Unlones. 

Muzzle  rounded  in  profile,  mandible  not  projecting,  mouth  oblique  (30®), 
end  of  maxillary  bone  opposite  margin  orbit.  Vertex  gently  convex  trans- 
versely. Twelve  scales  in  vertebral  line  anterior  to  dorsal  fin.  Lateral  line 
nearly  straight.  Radial  formula,  except  for  anal,  and  lengths  of  fins  as  in  the 
last  species.  Longest  dorsal  ray  measures  twice  from  its  origin  to  above 
posterior  margin  or  middle  of  orbit.  End  of  muzzle  and  basis  of  dorsal  fin  red, 
as  in  the  young  of  Hypsilepis  coccogenis. 

Total  length  of  a  fully  grown  specimen  3  in.  1  line  ;  length  to  first  anal  ray 
1.  8*5  lines.     Depth  caud^  peduncle  at  last  anal  ray  3  lines. 

This  species  is  found  in  the  tributaries  of  the  Holston,  in  situations  similar 
to  those  where  the  P.  telescopus  occurs.  It  is,  compared  with  the  last 
named,  a  rare  fish.    Numerous  specimens  in  Mus.  Academy. 
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Photoobkis  8PIL0PTBRUS  Cope. 

Trans.  Amer.  Philos.  Soc.  Phila.  1866,  280. 

Form  elongate,  less  so  than  in  the  Ph.  1  e  a  c  o  p  s ;  scales  with  the  radii  dis- 
tinct 6 — 10,  and  the  concentric  lines  very  strong.  Lateral  line  deflexed  ante- 
riorly. Orbit  three  and  one-half  times  in  length  of  head,  equal  length  muzzle, 
and  is  three- fourths  the  interorbital  breadth.  Head  five  and  one-third  times 
in  total  length,  equal  length  caudal  fin.  Muzzle  straight  above,  mandible  not 
projecting  when  closed,  end  of  maxillary  attaining  line  of  orbit.  Preroaxillary 
margin  opposite  middle  pupil.  Pectorals  two-thirds  length  to  ventrals.  Bases 
of  anal  and  dorsal  fins  equal,  equal  two-thirds  height  of  former,  three-fifths 
height  of  latter.  First  dorsal  ray  a  little  nearer  origin  caudal  than  end  muzzle. 
Rays,  D.  1.8.  A.  1.8.  V.  V  and  8.  P.  13. 

Length  2*875  inches,  depth  caudal  peduncle  at  middle  *19  in.  Teeth  in  nu- 
merous specimens  1*4- — 4*1. 

Color  olivaceous,  with  a  plumbeous  band  along  the  posterior  half  the  lateral 
line;  thoracic  region  and  lower  half  the  sides  of  head  silvery,  remainder  of 
head  blackish.  Median  part  of  caudal  fin,  a  spot  on  the  upper  hinder  portion 
of  the  dorsal,  and  a  narrow  vertebral  line,  black. 

Many  specimens  of  this  species  are  in  Museum  Academy,  from  St  Josephs 
River,  in  southwestern  Michigan. 

This  species  bears  a  superficial  resemblance  to  the  Hybopsis  plumbeolas, 
but  apart  from  the  difference  of  dentition,  and  the  spot  on  the  dorsal  fin,  this 
species  has  a  smaller  eye,  longer  ventrals,  etc. 

Photooenis  8CABBICBPS  Cope,  sp.  nov. 

This  species  is  readily  distinguished  from  its  congeners  by  its  stout  robust 
form,  heavy  head,  and  large  eye,  and  in  life  by  minute  rugosities  which  cover 
the  front  muzzle  and  chin,  but  which  disappear,  leaving  no  trace,  in  spirits. 

Front  and  vertex  flat,  upper  profile  plane,  end  of  muzzle  obliquely  descend- 
ing. Mouth  little  oblique,  mandible  as  long  as  muzzle  ;  extremity  of  maxillary 
opposite  line  of  orbit.  The  operculum  is  more  posteriorly  prolonged  than  in 
the  P.  telescopus.  Lateral  line  distinctly  deflexed.  Pins  small,  pectorals 
and  ventrals  short ;  radii  as  in  the  last  species. 

This  species  is  not  so  refulgent  as  most  others  of  the  genus.  In  life  it  is  of 
a  bright  sea-green,  with  an  ill-defined  silver  lateral  band,  which  is  leaden 
shaded  on  the  caudal  peduncle.  Dorsal  streak  reddish,  scarcely  perceptible  in 
alcohol. 

Total  length  3  in.  1*5  lines;  width  of  cranium  behind  4*2  lines;  length  of 
caudal  fin  (equal  from  end  muzzle  to  preoperculum)  5*75  lines. 

This  species  occurs  abundantly  in  the  tributaries  of  the  Kanawha  River,  in 
company  with  the  Ph.  1  e  u  c  o  p  s,  especially  in  Sinking  Greek,  Walker's  Creek, 
and  near  Austinville.  It  occurs  not  rarely  in  the  main  channel  of  the  river 
also. 


A  Beview  of  the  speeies  of  the  A1IBLT8T01IIDX. 

BT  E.  D.   COPE. 

This  family  is  of  particular  interest  among  the  Urodela,  as  fVxmishing  con- 
necting forms  between  the  ordinary  types  of  the  order,  and  those  larger  species 
which  we  suppose  to  be  more  characteristic  of  former  periods  of  the  earth's 
history.  It  also  furnishes  us  with  transitional  conditions  of  characters  which 
have  been  regarded  as  indicating  very  diverse  origin  and  nature.  The  species 
are  mostly  of  large  size,  and  are  probably  confined  to  North  America ;  perhaps 
a  species  exists  in  Japan. 

The  characters  which  restrict  the  family  are  as  follows  : 

Palatine  bones  not  prolonged  over  parasphenoid,  ^bearing  teeth  on  their 
posterior  margins. 
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Orbitosphenoid  separated  from  prootic  by  membranoas  walls.    Internal  wall 
of  vestibule  membranous. 

Carpus  and  tarsus  ossified. 

Vertebrae  amphicoelian 

Prefrontals  and  pterygoids  present. 

Premaxillaries  feebly  developed,  distinct,  but  not  embracing  a  fontanelle. 

Paraspbenoid  without  dentigerous  plates. 

Parietals  and  prefrontals  prolonged,  embracing  frontals. 

The  writer  characterized  the  family  as  above  in  the  Journal  of  the  Academy, 
1866,  105.  Dr.  Hallowell  proposed  it  in  the  same  work,  1858,  337,  but  on  in- 
sufficient characters.  Many  of  the  characters  of  the  principal  genus,  Ambly- 
stoma,  had  been  already  pointed  out  by  Prof.  Baird.  The  genera  included  by 
Hallowell  were  Amblystoma,  Xiphonura  Tsch  ,  and  Ouychodactylus  Tschudi. 
Gray  had  previously  embraced  the  same  genera  with  Ueterotriton  Gray,  in  his 
first  section  of  the  Plethodontidse,  which  corresponds  with  this  family.  The 
writer  in  1859  embraced  Ouychodactylus,  Amblystoma,  Camarataxis  Cope,  and 
Megalobatrachus  Tschudi.  In  the  above  cited  essay  of  1866  the  genera  are 
limited  to  the  two  first  mentioned,  with  Efisa  tina  Gray. 

The  full  investigation  of  the  subject  results  in  the  following  disposition  ^f 
these  supposed  genera,  Baird  having  already  shown  the  identity  of  Xiphonura 
with  Amblystoma.  Ueterotriton  is  identical  with  Amblystoma.  Megalobatra- 
chus, the  great  salamander  of  Japan,  I  have  determined  to  pertain  to  the  Proto- 
nopsidse.  Enaatina  Gray  my  friend  St.  George  Mivart  informs  me  is  identical 
with  Heredia  Girard.  If  this  be  the  case,  it  is  established  on  a  species  of  the 
Plethodontidse,  and  one  not  to  be  separated  from  Plethodon.  I  therefore  call 
H,  oregonensis  Girard,  Plethodon  en  sat  u  s,  and  thus  we  have  three  species'*^ 
of  this  genus  in  the  Pacific  district,  where  none  were  previously  supposed  to 
exist.  Ouychodactylus  most  probably  belongs  to  the  Plethodontidae,  the 
sphenoidal  teeth  having  been  perhaps  overlooked  or  lost;  but  it  may  be  also 
an  exceptional  type  of  the  same  family.  I  have  not  seen  it.  The  character 
from  which  it  is  named,  and  which  has  been  regarded  as  part  of  its  generic  di- 
agnosis, is  probably  only  a  seasonal  or  incidental  one,  and  not  likely  to  prove 
even  specific.  It  is  a  common  feature  of  the  large  Amblystomae,  and  has  no 
greater  significance  with  them. 

*  The  genus  CanutrataziSj  as  will  appear  further  on,  was  established  on  a 
larval  character,  permanent  in  some  individuals,  it  is  true,  but  not  permanent 
ia  any  species. 

On  the  other  hand,  there  is  some  probability  that  one  or  both  of  the  species 
of  Hynobius  Tschudi,  from  Japan,  enter  the  family,  but  this  I  am  not  able  to 
establish. 

It  is  important  to  observe  the  significance  of  the  features  defining  this  family. 
One  only,  of  the  eight  assigned,  is  what  may  be  termed  a  morphic  character  ; 
the  shortened  form  of  the  palatine  bones,  as  compared  with  the  posteriorly 
produced  laminae  of  the  Salamandridae,  being  neither  assumed  after  possession 
of  the  latter  structure,  nor  identical  with  the  immature  stage  of  the  same,  so  far 
as  yet  known.  The  two  families  do  not  appear,  after  the  brief  examination 
we  have  given  this  point,  to  be  developmentally  related.  The  presence  of 
dentigerous  plates  onthe  parasphenoid  in  the  Plethodontidse  is  a  character  of 
the  same  kind. 

The  embracing  of  the  frontals  by  the  adjacent  elements  is  a  developmental 
feature,  being  characteristic  of  the  larval  condition  of  various  families. 

The  membranous  condition  of  portions  of  the  walls  of  the  cranium,  including 
that  of  the  vestibule,  is  a  persistence  of  an  immature  stage  of  the  Salaman- 
dridae. 
The  biconcave  vertebrae  constitute  a  similar  persistence  of  a  larval  feature. 

•  See  description  of  Plethodon  intermedlus  Baird,  and  Plethodon  croceater 
Gope,  firom  the  West  Coast,  at  the  end  of  this  paper. 
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The  presence  of  pterygoids  has  the  same  significance  with  reference  to  other 
families. 

The  ossification  of  the  carpus,  tarsus,  and  of  the  premazillaries,  are  charac- 
ters in  which  this  group  develops  beyond  the  larval  condition  which  is  per- 
manent in  the  family  of  Plethodontidae. 

Thus  of  eight  characters  two  are  morphic,  and  six  developmental ;  of  the  six, 
two  are  of  advanced  development,  and  four  of  repressed  development,  as  com- 
pared with  other  families. 

The  characteristics  of  the  genus  Amblystoma,  the  only  one  of  the  family,  are 
as  follows : 

Palatine  series  of  teeth  in  the  same  line,  though  often  interrupted. 

Quadra tojugal  bone  wanting. 

Tongue  attached  by  its  whole  base,  but  with  a  narrow  free  margin  on  all 
but  the  posterior  portion. 

Digits  4 — 5,  free,  not  connected  by  natatory  membrane. 

A  stratum  of  crypts  more  or  less  thickened  on  the  parotoid  region,  and  along 
the  superior  lateral  region  of  the  tail. 

A  series  of  mucous  pores  around  the  orbit,  and  for  some  distance  anterior 
to^lt. 

With  respect  to  the  caudal  crypts,  they  are  much  less  developed  in  the  group 
of  which  A.  tenebrosum  Baird  is  the  type  than  in  the  others. 

The  larviB  are  characterized  by  the  long  slender  processes  of  the  three 
branchial  laminae,  which  bear  the  vascular  fimbriae,  rather  than  the  laminn 
themselves,  as  in  some  other  genera.  The  internal  nostrils  are  confined  be- 
tween the  maxillary  series  of  teeth  and  the  palatine  arch,  which  is  concentric 
with  the  former  and  near  to  it,  and  is  continued  backwards  on  each  side,  in 
line  with  a  similar  series  on  the  pterygoid  bones.  A  relation  of  nostrils  to 
palatine  teeth  similar  to  the  above  is  permanent  in  Amphiuma,  and  one  inter- 
mediate between  it  and  the  adult  condition  of  Amblystomae  of  groups  III.  and 
IV.  characterizes  Protonopsis. 

The  tail  and  back  have  a  free  dermal  mar£^n,  but  there  is  none  on  the  limbB 
or  digits.     The  tail  is  short  and  deep. 

The  general  anatomy  of  the  larvie  is  resenred  for  the  completion  of  this 
monograph. 

The  following  are  some  of  the  most  readily  observed  characters  which  are ' 
assumed  by  the  Amblystomae  at  the  period  of  their  transformation  :  I,  the  series 
of  teeth  on  the  splenial  bone  is  shed ;  2,  the  carpus  and  tarsus  ossify ;  3,  the 
tail  narrows  and  lengthens ;  4,  the  branchiae  disappear ;  5,  the  tongue  enlarges, 
and  covers  the  floor  of  the  mouth ;  6,  the  pterygo-palatine  series  of  teeth  be- 
comes more  nearly  transverse  ;  7,  brightly  colored  pigment  is  deposited  in  the 
chromatophorae  of  the  derm.  These  changes  are  stated  in  the  order  of  their 
occurrence.  But  in  some  of  the  protean  species  this  order  is  not  exactly  ob- 
served in  all  individuals,  and  in  consequence  of  the  assumption  of  one  or  the 
other  character  of  maturity  in  advance  of  another,  the  number  of  species  hat 
been  supposed  to  be  greater  than  it  is.  The  same  irregularity  in  the  saccess* 
ional  appearance  of  structures  is  well  known  in  the  earlier  periods  of  embryo- 
nic life,  as  stated  by  Von  Baer  in  the  Scholia  of  his  Entwickelungsgescbichte. 
In  the  chick,  different  portions  of  the  vertebral  axis,  and  the  abdominal  plates, 
may  or  may  not  appear  in  the  usual  order  or  succession. 

In  Amblystoma  the  approximation  of  the  period  of  reproduction  to  that  of 
transformation  varies  with  the  species,  and  it  is  evident  that,  the  closer  this 
approximation  under  the  above  principle  of  variation,  the  more  protean  will 
the  species  be.  As  we  know  from  the  experiments  of  Hogg,  Dum6ril  and  others 
that  metamorphosis  is  greatly  hastened  or  delayed  by  the  conditions  of  tem- 
perature and  light,  what  would  not  be  the  effect,  on  individuals  of  such  a  pro- 
tean species,  of  a  change  of  topographical  situation,  such  as  the  elevation  or 
depression  of  the  land  ?  And  I  have  no  hesitation  in  saying  that  if  the  pecnli- 
arities  of  series  of  individuals  ofA.  tigrinum  and  A.  mavortium,  in  the 
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respects  abore  enamerated,  were  permanent,  thej  would  characterize  those 
series  as  species,  as  completely  as  any  that  zoologists  are  accustomed  to  recog- 
nise. For  the  evidences  on  this  head,  see  the  discussions  of  those  species  below. 

The  experiments  of  Hogg  aboye  alluded  to  are  as  follows,  as  given  by  him  in 
the  Annals  and  Magazine  of  Natural  History. 

He  placed  a  number  of  impregnated  ova  of  frogs  in  vessels  arranged  at  regu- 
lar distances  from  the  light,  in  a  cave.  The  lessening  degrees  of  light  were  of 
coarse  accompanied  by  a  corresponding,  but  much  less  rapid  decline  in  tem- 
perature. The  resulting  effects  on  the  metamorphosis  may  be  tabulated  as 
follows : 

Mean  Fahr. 

' ^ T . 

Mo.  Day.  60<»  66<»  63<'  SI® 

3  11  Egg  Egg  Egg  Egg 
20      Larva  free.                          *                         ♦  ♦ 
25               ♦                        Larva  free.                   *                      * 

31  *  .  *  Larva  free.        Larva  free. 

4  10      Larva  very  large.  *  ♦  ♦ 

22  Metam.  complete.      Larva  large.      Larva  large.  Larva  small. 
8      11                                      Metam.  compl.               *  * 

28  Metam.  compl.  * 

10      31  Metam.  compl. 

Other  experiments,  which  will  not  be  quoted  now,  are  equally  conclusive  as 
to  the  effect  of  light  and  heat  on  this  process. 

The  distinction  between  maturity,  or  adult  age,  and  complete  development, 
most  be  borne  in  mind.  The  former  condition  is  attained  when  the  ova  are 
fitted  for  impregnation,  and  the  spermatozooids  are  capable  of  accomplishing 
that  result.  Development  may  or  may  not  advance  much  beyond  this  period. 
As  one  or  more  periods  in  the  life  of  every  species  is  characterized  by  a  greater 
rapidity  of  development  (or  metamorphosis)  than  the  remainder,  bo  in  propor- 
tion to  the  approximation  of  such  a  period  to  the  epoch  of  maturity  or  repro- 
duction, is  the  offspring  liable  to  variation. 

The  great  difference  between  the  different  species,  and  between  individuals 
of  the  same  species  in  this  respect,  may  be  illustrated  by  the  following  com- 
parison between  the  size  of  the  animals  at  the  time  of  losing  the  branchiae,  so 
far  as  known,  and  that  to  which  they  ultimately  attained : 

SpeolM.                                             Sise  at  loss  of  branohie.  Average  tail  sise. 

In.        Lines.  In.  Lines. 

A.  jeffersonianum I            5*75  6 

A.punctatum 1          10  6  6 

A.  conspersum 1          10*5  2  7*5 

A.  opacum 2            2  3  9*5 

A.  texense 2            1  ? 

A.  microstomum 2            3*5  4 

A.  talpoideum 3  (perhaps  too  large).  3  9'6 

A.  paroticum 3            7*5  (not  smallest).  7  2*5 

A.  tigrinum }l  J  »»  «*«>»» 

A.  m.TOrtiun. }|  »"  *"  "  » 

In  this  connection  it  is  desirable  to  ascertain  how  far  characters  distinguish- 
ing undoubted  species  fall  into  the  line  of  succegsional  changes  common  to  all 
the  species.  An  answei^to  this  question  would  solve  an  important  part  of  the 
inquiry  as  to  the  origin  of  species.  We  cannot  go  into  it  exhaustively  at  this 
time,  but  direct  attention  to  these  characters  in  the  synoptic  table.  The  follow- 
ing are  developmental  characters  which  distinguish  known  species :  1,  the  di- 
rection of  the  palatine  series  of  teeth  ;  2,  the  length  of  the  body  and  tail,  as 
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compared  with  the  width  of  the  head,  is  greater  in  large  and  old  indiyiduals  of 
A.  tigrinum;  3,  the  widening  of  the  muzzle  and  greater  separation  of  the 
external  nares ;  4,  the  spotted,  as  distinguished  from  the  uniform  coloration. 

Characters  to  which  no  such  relation  can  be  assigned :  1,  the  number  of 
costal  folds,  whose  interspaces  correspond  with  the  yertebrs  ;  2,  the  number 
of  phalanges. 

The  complete  monographj  of  this  genus  being  reserved  for  another  occasion, 
the  description  of  the  Siredons  is  not  now  attempted.  Suffice  it  to  say  that 
both  Prof.  Baird  and  myself  have  had  evidence,  for  some  time,  that  some  spe- 
cies described  by  Prof.  B.  under  this  name,  from  our  south-western  regions, 
are  only  undeveloped  Amblystomae ;  and  Prof.  Dum^ril,  in  the  Jardin  des 
Plantes,  has  actually  observed  the  complete  metamorphosis  of  a  Mexican  spe- 
cies.* 

In  the  following  pages  little  more  than  a  review  of  the  species  is  attempted. 
Their  clear  discrimination  has  been  hitherto  a  desideratum.  Baird,  in  the 
first  synopsis  published,  enumerates  eight ;  Gray  in  1850  catalogues  ten,  after 
we  exclude  some  species  of  other  genera  erroneously  included.  Dum^ril  like- 
wise, including  species  of  other  genera,  gives  five  true  Amblystoms.  Hallowell, 
1858,  increased  the  number  to  sixteen.  In  the  present  essay,  the  species  of 
.  the  family  described  number  nineteen,  seven  new  ones  being  added.  I  must  here 
express  my  acknowledgements  to  Prof.  Baird,  who  has  placed  his  MSS.  notes 
at  my  disposal,  and  which  I  have  adopted  whenever  they  expressed  the  results 
of  my  own  observations.  Thus  the  diagnoses  of  nine  of  the  species,  and  por- 
tions of  those  of  two  others,  are,  with  certain  modifications,  from  his  pen.  The 
materials  on  which  the  essay  is  based  are  the  unequalled  collections  of  the 
Smithsonian  Institution,  which  goes  beyond  all  others  in  the  department  of 
Urodela.  Probably  the  second  best  collection  existing,  that  of  the  Academy, 
has  also  furnished  its  numerous  types,  and  many  little  known  species,  mostly 
described  by  the  late  Dr.  Edw.  Hallowell. 

After  the  following  examination  of  the  transitional  features  of  the  species, 
the  Value  of  many  of  the  supposed  species  heretofore  described  will  be  better 
estimated. 

Synopsis  ofspeciett 

I.  Serfes  of  teeth  along  the  external  fissure  of  the  internal  nares.  Plicse  of 
tongue  radiating  fiom  its  posterior  portion.  Parotoid  glands  not  forming 
an  ovoid  distinct  mass.    Four  phalanges  in  fourth  toe.f 

A.  Costal  grooves  ten  ; 

*.  Vomerine  series  three. 
Head  broad,  width  3-5  to  groin ;  muzzle  contracted.     External 
nares  much   closer  than  internal ;    palatine  series   convex 
backwards ;  tail  short,  compressed ;    blackish-brown,  grey 
speckled talpoideum. 

B.  Costal  grooves  eleven. 
*.  Vomerine  series  three. 

0.  No,  or  one  indistinct  plantar  tubercle. 

Middle  series  transverse  or  concave  behind  posterior  margins 
of  nares ;  width  of  head  in  specimens  of  three  inches  greater 
than  one-fourth  length  to  groin,  in  adult,  4-7  times ;  black 
above,  with  gray  fasciae;  larger «....  opacum. 

Teeth  as  in  the  last ;  width  of  head  in  small  specimens  3*5  to 
groin,  in  adults  4  5  times  ;  a  strong  dorsal  groove  and  longer 
tail ;  black  above,  with  a  series  of  round  yellow  spots  on 
each  side  the  back •••••  ^  punctatum. 

*  See  a  highly  interesting  account  of  this  event  by  Prof.  Dumlril,  Annales  des  Sciences 
Naturelles  for  1867,  No.  iv.  p.  229. 
t  Vide  an  exception  under  A.  mavortium  Bd. 
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Median  series  of  teeth  conTex,  advancing  beyond  posterior  mar- 
gin nares  ;  width  of  head  much  less  than  one-fourth  length 
to  groin  ;  tail  short,  no  dorsal  groove  ;  lead  colored,  with  an 
inferior  lateral,  and  usually  superior  series  of  small  yellow- 
ish spots conspersum. 

0$,  Two  distinct  plantar  tubercles. 
Median  series  of  teeth  straight,  nearly  divided  ;  external  nares 
much  closer  together  than  internal;  width  of  head  more  than 
one-fourth  leng^  to  groin ;  muzzle  very  short ;  tail  much 
compressed;  blackish  above,  with  large  irregular  yellow 
spots,  confluent  on  sides  ;  below  yellow bicolor. 

C.  Costal  grooves  twelve ;  mucous  pores  on  each  side  the 
muzzle. 

a.  Larger  species  with  two  distinct  plantar  tubercles. 
/?.  No  canthus  rostralis ;  head  longer. 

External  nares  as  widely  separated  as  inner ;  frontal  and  nasal 
regions  very  convex  in  transverse  section ;  teeth  in  four  dis- 
tinct series,  forming  together  a  Y,  with  concave  sides  pro- 
jecting between  the  nares ;  body  long,  tail  short ;  color 
brown obscurum. 

External  nares  nearer  together  than  internal,  on  account  of 
narrower  muzzle ;  brown,  with  usually  small  yellow  spots ; 
brown  always  predominating ;  teeth  continuous,  or  slightly 
interrupted  externally tigrinum. 

External  nares  as  widely  separated  as  internal ;  the  muzzle 
broad  obtuse  ;  brown  yellow  spotted,  the  yellow  spots  large, 
often  excluding  the  ground  color;  teeth  continuous,  or 
slightly  interrupted  externally mavortium. 

External  nares  as  widely  separated  as  inner ;  the  muzzle  broad 
obtuse ;  dark  brown,  with  vertical  yellow  spots  on  sides ; 
teeth  in  four  distinct  series,  in  a  nearly  transverse  line trisruptumw 

/?/?.  Canthus  rostralis  distinct ;  tail  longer  than  head 
and  body.     Head  shorter. 
External  nares  nearer  together  than  internal ;  muzzle  obtuse, 
head  small,  width  five  times  to  groin ;  front  convex ;  vomer- 
ine teeth  in  one  series  slightly  convex  forwards ;  yellow,  with 
irregular  brown  bands  above xiphias. 

oA.  Smaller  species.    Teeth  in  three  series.    No  or  one 
indistinct  plantar  tubercles. 

External  and  internal  nares  equidistant ;  width  of  head  4'5  to 
5  times  in  length  to  groin  ;  length  of  eye  2*5,  or  a  little  less 
in  width  between  anterior  canthus  of  same ;  tooth  series 
transverse  ;  lead-colored  to  black,  with  or  without  pale  or 
distinct  lateral  spots jeffersonianum. 

Inner  and  outer  nares  equidistant ;  width  of  the  long  oval  head 
5*5  to  6  times  in  length  to  groin ;  length  eye  fissure  1*75  (to? 
twice)  in  width  between  anterior  canthus  of  same ;  tooth 
series  slightly  convex;  lead-colored,  uniform platinenum. 

Nares  equidistant;  width  of  head  5  times  to  g^oin ;  muzzle 
contracted;  eye  fissure  1'66  between  anterior  canthus  of 
same,  once  to  nostril ;  median  dental  series  convex  forwards. 
A  broad  g^ey  band  on  vertebral  line  of  tail  and  body,  ex- 
panding on  occiput;  sides  dark  reddish-brown macrodactylum 

IL  Series  of  teeth  extending  to  external  fissure  of  inner  nares  ; 
lingual  plicae  radiating  from  behind ;  parotoid  glands 
forming  a  distinct  ovoid  mass. 
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«.  Teeth  in  three  series  (no  canthns  rostralis  or  plantar 

tubercles) ;  fourth  toe  with  three  phalanges. 

Nares  equidistant,  both  approximated ;  median  series  of  teeth 

nearly  straight,  short ;  width  head  4*5   times  to  groin  ;  eje 

fissure  1*7  times  in  width  between  anterior  can  thus;  limbs 

large,  toes  short.     Uniform  brown paroticnm. 

III.  Series  of  teeth  not  extending  beyond  inner  line  of  nares ; 
lingual  plicse  radiating  from  behind ;  no  distinct  parotoid 
mass. 

a.  Two  series  of  teeth  (canthus  rostralis  distinct) ;  no 
plantar  tubercles  ;  fourth  toe  with  three  phalanges ; 
twelve  costal  furrows  (species  large). 
Vomerine  series  transverse  or  directed  backwards ;  muzzle  pro- 
longed considerably  beyond  nares;    brown,  marbled  with 

dark  brown tenebrosum. 

Vomerine  teeth  in  two  sigmoids,  which  converge  in  advance  of 
nares ;  muzzle  shortly  rounded  from  external  nares ;  uniform 

black aterrimam. 

aa.  Two  series  of  teeth  ;  fourteen  costal  grooves ;  fourth 
digit  with  four  phalanges. 
Teeth  arched,  between  inner  nares ;  head  one-fourth  to  groin 
(in  small  sp.) ;  eye  one-half  width  between  canthus ;  muzzle 
broad,  outer  nearer  than  inner  nares ;  brown,  with  a  series 
of  lighter  spotn  on  upper  part  of  sides ;  below  yellowish  ; 
muzzle  and  tail  marbled  with  the  same »  texanum. 

IV.  Series  of  teeth  not  extending  beyond  inner  margin  of 
nares ;  lingual  plicae  radiating  from  a  median  longitudinal 
furrow  of  the  tongue ;  no  distinct  parotoid  mass  (species 
small). 

a.  Two  series  of  teeth  (no  canthus  rostralis) ;  fourth  toe 
with  four  phalanges. 

Mandible  shorter  than  muzzle ;  head  elongate,  width  between 
eyes  behind  equal  from  same  to  nares ;  width  of  head  6*5 
times  in  length  to  groin  ;  black,  with  numerous  narrow  grey 
annuli  on  body  and  tail cingalatum. 

Mandible  longer  than  muzzle ;  head  short,  broad ;  width  be- 
tween eyes  behind  equal  from  same  to  end  muzzle ;  body 
stouter ;  width  of  head  6}  to  7  times  in  length  to  groin ;  lead- 
colored,  with  a  few  grey  shades  below microstomum. 

Ambltstoma  talpoidium  Gray. 

Catal.  Batr.  Grad,  Brit.  Mus. ;   Hallowell,  J.  A.  N.  Sc.  Phil.  iii.  351  ;  Baird  (?) 

1.  c.  i.  288.     Salamandra  talpoidea  Holbrook,  N.  Amer.  Herpetology,  iii.  IIT, 

pi.  29,  1838. 

Shortest,  stoutest,  and  most  clumsily  formed  of  all  the  terrestrial  Amhlytto^ 
mala.  Character  of  skin,  as  to  glands,  pits,  etc.,  much  as  in  A.  /nmc/afttm  and 
opacum,  A  row  of  large  pores  on  the  head,  interior  to  the  eye  and  nostrils, 
extending  anterior  to  the  latter;  this  passes  behind  and  beneath  the  eye, 
reaching  forward  nearly  to  the  nostrils.  A  patch  on  the  cheeks  above  the 
lateral  groove,  and  another  below  it,  probably  extending  forward  along  the 
lower  jaw. 

The  head  is  very  broad,  and  larger,  if  anything,  wider,  than  the  body ;  be- 
coming constricted  at  the  neck.  Its  width  is  about  equal  to  the  distance  from 
snout  to  gular  fold  (thus  wider  than  long),  and  contained  about  3^  times  to 
the  groin.  The  eyes  are  superior,  and  rather  small ;  separated  anteriorly  by 
nearly  three  lengths  of  the  orbit,  about  one  orbit  from  the  nostrils,  which  are 
separated  about  H  orbits.  The  muzzle  is  rather  angular.  The  upper  jaw  is 
visible  beyond  the  lower,  when  viewed  from  below. 
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The  body  is  short,  squat  and  depressed ;  there  are  ten  costal  grooves  on  the 
side. 

The  tail  is  contained  about  1}  times  in  the  rest  of  the  animal.  It  is  much 
as  in  A.  opaeum^  but  higher,  though  without  a  crest. 

The  digits  are  rather  long  and  slender,  scarcely  different  from  those  of  ^. 
opacum. 

The  palatine  teeth  are  in  a  transverse  series  of  three  sections.  The  middle 
section  is  not  interrupted  along  the  median  line.  In  the  type  it  is  slightly 
concave  anteriorly,  scarcely  reaching  to  the  under  line  of  the  inner  nares, 
and  behind  the  range  of  the  lateral  sections,  which  begin  a  little  interior  to 
the  outer  line  of  the  nostrils.  The  middle  and  lateral  sections  are  separated 
by  the  width  of  the  inner  nostril.  In  another  specimen  the  middle  patch  is 
nearly  straight,  in  another  composed  of  two  arcs  concave  anteriorly. 

The  tongue  is  thick,  fleshy  and  adherent,  though  the  edges  are  free  at  the 
sides ;  less  so  at  the  top.  Its  width  is  not  more  than  half  that  of  the  head. 
The  papillose  portion  is  separated  posteriorly  by  the  extension  forward  of  the 
plain  basal  portion  of  the  tongue,  although  there  is  no  groove,  and  exhibiting 
two  prominent  comua  to  the  tongue  proper.  The  papillous  ridges  are  longi- 
tudinal, and  nearly  parallel. 

In  alcohol  this  species  is  a  light  brown  above,  paler  beneath,  irregularly 
sprinkled,  blotched  and  marbled  with  silvery  or  plumbeous  gray  of  a  lichen- 
like  character.  A  carefully  executed  drawing,  made  from  the  specimens  when 
alive,  shows  the  ground  color  to  be  a  dark  brownish  or  liver  black,  more  livid 
on  the  sides,  and  perhaps  lighter  beneath ;  everywhere  sprinkled  with  the 
silvery-grey  dots,  of  larger  size,  on  the  back.  The  upper  part  of  the  tail  is  of 
a  purer  brown  than  elsewhere,  and  is  bordered  by  a  series  of  obscure  blackish 
spots,  seen  also  near  the  lower  margin ;  a  few  similar  dusky  spots  appear 
scattered  on  the  back.  The  iris  appears  to  be  a  dark  brown,  without  metallic 
lustre. 

A  series  of  specimens  from  Prairie  Mer  Rouge,  La. ,  is  quite  similar.  Some  of 
these  appear  to  have  just  completed  the  change  from  the  tadpole  state,  and  the 
tail  is  higher,  more  compressed,  and  somewhat  crested  ;  the  toes  shorter  and 
flatter ;  the  papillose  comua  of  the  tongue  more  indistinct. 

Length  from  snout  to  transverse  line  of  mouth '30 

"  «*  gular  fold -65 

"  "  gproin 1*90 

"  "  behind  anus 2-30 

"  "  endoftaU •. 3-80 

"       of  tail 1-50 

Width  of  head -62 

Length  fore  arm '46 

"      hind  leg  from  knee '56 

Extent  of  hind  legs 1*70 

Greatest  height  of  tail ^     *31 

*'      width  at  same  place «. -15 

Catalogue  No.  No.  of  Spec.  Locality.  From  whom  received. 

3906.  6  Liberty  Co.,  Ga.,  Dr.  Jones,  sp.  desc. 

3879.  6  Prairie  Mer  Rouge,  La.,  J.  Fairie. 

3972.  I  Near  Cairo,  HI.,  R.  Kennicott. 

Ambltbtoma  opaoum  Baird. 

J.  A.  N.  Sci.  Phila.,  i.  283 ;  Hallowell,  I.  c,  iii.  361.    Salamandra  opaea  Gra- 

venhorst,  Uebersicht  Zool.  Syst.  431,  1807 ;  Delic.  Mus.  Yratislav.  i.  75,  tab. 

X.  1829.    5./<Mctata  Green,  J.  A.  N.  S.  i.  350,  1818;  Holbrook,  N.  Amer. 

Herpetology ;  Storer,  Mass.  Rept. ;  Dekay,  Geol.  Surv.  N.  York. 

Body  swollen,  thick,  cylindrical,  depressed.  Skin  perfectly  smooth,  although 
under  a  lens  everywhere  showing  minute  simple  pores  or  pits  connected  with 
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the  glands,  which  are  seen  ereiywhere  in  the  body  and  tail,  except  perhaps  in 
the  lower  part  of  sides,  belly,  and  beneath  the  head  ;  on  the  tail,  however,  they 
are  more  developed  on  the  upper  half.  There  are  no  regular  patches  of  more 
conspicuous  pores  on  the  head  and  parotids,  as  seen  in  A.  punctatum. 

Head  rather  broad,  depressed ;  its  greatest  width  about  three-fourths  the 
length  from  snout  to  gular  fold,  and  about  two-ninths  the  distance  to  insertion 
of  hind  legs.  Length  of  mouth  half  that  to  gular  fold,  which  is  interrupted  oo 
the  nape.  A  constriction  behind  the  angle  of  the  mouth,  with  a  lateral  groove 
(or  ridge)  connecting  the  two,  as  in  punctatum.  Distance  from  snout  to  gular 
fold  not  quite  three  and  a  half  times  in  that  to  insertion  of  hind  leg.  The  eyes 
are  moderate  ;  the  pupil  circular.     The  general  relation  much  as  in  punctatum. 

Body  nearly  cylindrical,  but  decidedly  depressed.  No  indication  of  a  dor- 
sal furrow.  Eleven  well-marked  costal  furrows,  including  the  inguinal. 
There  are  about  four  pelvic  furrows;  those  on  the  base  of  the  tail  are  distinct 
for  a  time,  but  gradually  become  fainter. 

The  tail  is  oval  or  elliptical  in  cross  section,  though  without  any  indication 
of  a  keel.  It  is  nearly  cylindrical  at  base,  though  slightly  compressed ;  be- 
coming more  and  more  so  to  the  pointed  tip.  It  is  thicker  above  than  below, 
and,  measured  from  beneath  the  anus,  is  contained'  one  and  a  half  times  in 
rest  of  the  length.  The  lateral  groove  on  the  tail  is  less  prominent  than  in  A. 
punctatum. 

The  digits  are  linear,  depressed,  but  without  any  indication  of  web  or  mar- 
gin. The  third  or  longest  finger  is  one-third  the  distance  from  its  tip  to  the 
elbow  (contained  three  times) ;  the  lateral  ones  are  quite  short.  The  fourt^ 
toe  is  longest ;  contained  two  and  a  half  times  in  the  distance  from  its  tip  to 
the  knee.  The  third,  fifth,  second  and  first  are  successively  shorter,  or  the 
fifth  and  second  are  about  equal.  The  distance  between  the  outstretched  toes 
is  contained  about  once  and  two-sevenths  the  length  from  snout  to  behind 
anus. 

The  tongue  is  thick  and  fleshyi  as  in  ..4.  punctatum^  though  larger  in  propor- 
tion, and  filling  the  mouth  more.  The  teeth  are  in  one  transverse  line,  in  three 
series,  much  as  in  punctatum.  The  central  is  a  double  arc.  The  lateral  series 
are  not  so  far  forward,  or  pass  more  obliquely  backwards,  so  that  their  exterior 
end  is  even  behind  the  convexity  of  the  central  series,  not  anterior  to  it  The 
lateral  series  is  about  half  the  length  of  the  central,  with  a  decided  interval. 

In  alcohol  the  general  color  is  a  livid  black.  There  is  a  dorsal  series  of 
transverse  slate-colored  bands,  which  widen  at  each  end  into  a  V  on  the  back, 
but  are  more  linear  on  the  tail.  These  vary  in  number  ;  about  seven  on  the 
body,  and  as  many  on  the  tail.  Sometimes  more  or  less  :  sometimes  confluent 
with  those  before  and  behind  them ;  sometimes  interrupted  in  the  middle. 
They  do  not  descend  one-third  the  depth  on  the  sides,  being  confined  abruptly, 
and  well  defined  to  the  dorsal  region.     There  is  a  similar  patch  on  the  snout. 

Total  length 3-80    Length  to  tail 2-36 

Length  of  mouth -30        "        of  tail 1-60 

*'      to  gular  fold -53     Width  of  head -45 

''      to  fore  leg '60    Length  from  elbow *45 

"      to  hind  leg 1-90        "          "     knee -65 

The  principal  difference  in  form  and  structure  between  this  species  and  A, 
punctatum  are  seen  in  the  absence  of  any  dorsal  furrow,  and  a  less  prominence  of 
that  on  the  side  of  the  tail.  The  limbs  are  more  feeble,  the  head  narrower, 
the  tail  shorter,  etc. 

In  specimens  from  Prairie  Mer  Rouge,  4033  ?  the  body  is  thicker  and  more 
clumsy,  the  legs  weaker,  the  toes  shorter,  than  in  Pennsylvania  specimens. 
The  teeth,  too,  appear  more  transverse,  and  there  is  little  or  no  interval  be- 
tween the  middle  and  lateral  combs. 
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Cat  No 

1.  No.  of  spec. 

Locality. 

From  whom  rec'd. 

3932 

15 

Carlisle,  Pa. 

S.  F.  Baird.    Typeofdesc 

3940 

1 

Kemper  Co,  Miss. 

D.  C.  Lloyd. 

4100 

16 

South  Illinois. 

R.  Kennicott. 

3948 

1 

Tarboro,  N.  C. 

Bridger. 

3943 

1 

Meadville,  Pa. 

Thickstun. 

3964 

1 

Racine,  Wis. 

3924 

6 

Georgia. 

Dr.  LeConte. 

3958 

1 

Aux  Plaines  R.,  W. 

Northfd.,  III.  R.  Kennicott. 

4008 

2 

Columbus,  Ga. 

Dr.  Gessner.' 

3928 

1 

Anderson,  S.  C. 

Mrs.  Daniel. 

3927 

14 

Gloucester,  Va. 

3962 

1 

Ripley,  0. 

P.  Hoy. 

3941 

1 

Abbeville,  S.  C. 

J.  B.  Barrett. 

4085 

10 

Grand  Coteau,  La. 

St.  Charles  Coll. 

3954 

4 

Galveston,  Texas. 

E.  B.  Andrew. 

3953 

1 

Salem,  N.  C. 

J.  T.  Lineback. 

3 

Georgia. 

Maj.  Le  Conte. 

4007 

116 

Prairie  Mer  Rouge, 

La.                  Jas.  Fairie. 

4920 

1 

Florida. 

Townend  Glover. 

4018 

1 

New  Orleans. 

N.  0.  Acad.  N.  S. 

1 

Pearl  R.,  Miss. 

R.  Kennicott. 

Amblybtoma  PUNCTATim,  Baird. 

J.  Ac.  Nat.  Sc.  Phil.  i.  83.  Hallowell,  1.  c.  Hi.  351.  Laeerta  punctata  (1767), 
L.  Syst.  Nat.  ed.  13,  370,  45.  Salamandra  p,  (1802)  Lacep.  Hist.  Quad.  Ov.  i* 
245,  314  (ed.  of  1819).  L.  maaUata  (1802^,  Shaw,  Gen.  Zool.  Amph.  304. 
Salamandra  venmosa  (i^^Zt)^  ^SLTi.  in  Daua.  Hist.  Rept.  viii.  229  (in  lett. 
from  Raf.)  Laeerta  tubmolacea  (1809),  Bart.  Am.  Phil.  Trans.  0.  S.  vi.  p. 
108,  pi.  4  fig.  vi.  S.  Mubv.,  DeKay  (1842),  N.  Y.  Rept.  74,  pi.  2,  f.  36.  S. 
venenosa  n838),  Holb.  Herp.  Ist  ed.  iii.  105,  pi.  24  (1842),  2d  ed.  v.  67,  pi. 
22.-    Amblyetoma  eubviolaceum^  Tschndi. 

Body  swollen,  stout,  cylindrical.  Head  depressed.  Skin  smooth  though 
pitted  with  pores,  most  numerous  on  the  tail.  Of  these  there  is  a  patch  larger 
orer  on  the  parotid  region,  and  another  on  the  top  of  the  head  inside  of  the 
orbit  and  extending  anteriorly  in  a  straight  line  towards  the  nostrils,  and  pass- 
log  backwards  semicircularly  behind  the  eye ;  a  double  row  round  the  edge  of 
the  lower  jaw ;  a  pair  on  each  intercostal  space  along  the  side  of  the  body,  and 
a  row  on  each  side  of  the  top  of  the  tail ;  the  latter  indicated  generally  by  a 
whitish  dot. 

Head  broad,  depressed;  width  nearly  equal  to  distance  from  snout  to  gular 
fold,  and  nearly  one-fourth  the  distance  to  insertion  of  hind  legs.  Length  of 
month,  along  axis  of  body,  nearly  distance  from  snout  to  gular  fold,  which  is 
nearly  continuous  across  the  nape.  There  is  a  convolution  behind  the  angle 
of  the  jaws,  interrupted  above  and  below,  and  a  furrow  connecting  the  two 
along  the  parotid  region,  and  extended  in  a  lateral  line  to  the  orbit.  Distance 
from  snout  to  gular  fold  contained  3^  times  in  distauce  to  insertion  of  hind  lip  ; 
(four  times  in  another  specimen). 

The  eyes  are  moderately  large ;  the  length  of  the  orbit  contained  4}  times 
in  distance  from  snout  to  gular  fold ;  about  once  in  distance  from  the  nostrils 
and  about  once  in  the  distance  between  the  two  nostrils ;  nearly  twice  in  dis- 
tance between  the  anterior  extremities  of  the  orbits. 

Body  nearly  cylindrical ;  perhaps  slightly  depressed,  and  swollen  a  little  in 
the  middle.  On  each  side  are  eleven  costal  grooves,  including  unguinal  and 
axillary  ones,  strongly  marked,  and  nearly  continuous  above  and  below. 
The  axillary  is,  however,  quite  inconspicuous.  Four  more  of  these  furrows  to 
behind  the  anus,  where  the  last  is  confluent  with  the  first  caudal  furrow. 
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These  become  less  and  less  distinct  to  near  the  middle  of  the  tail.    There  is  & 
slight  grooTe  down  the  middle  of  the  back. 

The  tail  is  oval  in  section,  the  larger  end  of  the  oval  below ;  becoming  more 
and  more  compressed  to  the  tip,  without  indication  of  anj  lidg^.  There  is  & 
lateral  indentation  along  the  whole  length,  which  is  about  eqaal  to  the  dis- 
tance from  its  back  to  the  snout.  In  alcoholic  specimens  the  tail  is  bent  or 
curved,  sometimes  upwards,  sometimes  down,  sometimes  laterally. 

The  digits  are  nearly  cylindrical,  or  slightly  depressed,  without  web  or  mar- 
gin. The  third  or  longest  finger  is  contained  about  2^  times  in  the  distance  to 
the  elbow.  The  second  finger  reaches  to  the  last  articulation ;  the  fourth  to 
the  penultimate. 

The  fourth  toe  is  largest,  contained  2}  times  in  the  distance  to  the  knee ;  the 
3d,  2d,  5th  and  1st  successively  shorter.  The  distance  between  the  outstretched 
hind  toes  is  rather  more  than  one  and  one-third  the  length  to  behind  anus. 

The  tongue  is  thick,  fleshy  and  attached,  although  free  at  the  edges,  except 
behind.  It  is  about  two-thirds  the  width  of  the  upper  jaw,  nearly  orbicular, 
though  the  outline  of  the  papillose  portion  is  a  little  emarginate  behind.  It 
almost  seems  as  if  the  tongue  were  capable  of  closing  round  an  object  in  its 
centre  as  in  the  hollow  of  the  hand. 

The  transverse  line  of  teeth  is  in  the  parts  or  combs;  a  central  about  two- 
fifths  the  width  of  the  head,  and  separated  from  the  lateral  by  a  slight  interval. 
The  central  patch  is  nearly  straight  in  its  middle,  but  the  end  curves  a  little 
forwards,  and  continuously  with  the  lateral  portion  of  the  line,  from  a  curve 
concave  backwards,  bounding  the  orbit.  The  inner  edge  of  the  posterior  naret 
marks  the  extent  of  the  central  row  of  teeth.  The  lateral  combs  of  teeth  are 
about  half  the  central. 

The  color  of  the  specimen  described  is,  in  alcohol,  of  a  dark  liver  brown 
above,  abruptly  light  olivaceous  beneath.  On  each  side  of  the  back  is  a  series 
of  nearly  circular  rounded  spots,  about  the  size  of  the  orbit ;  about  three  on 
each  side  of  the  head,  8  or  9  on  the  body,  and  as  many  on  the  tail,  where  they 
are  sometimes  confluent.  These  spots  are  white  in  alcohol,  but  yellow  in  life. 
Along  the  sides,  and  more  sparingly  beneath,  are  some  scattered  quite  small 
whitish  spots,  not  very  conspicuous.  The  legs  are  of  the  color  of  the  under 
parts,  not  of  the  upper.  They  show  some  of  the  small  light  spots  seen  on  the 
sides. 

Total  length  of  3950  (1) 6-50  Tail,  behind  anus 310 

"  mouth -40  Width  of  head -66 

"  togularfold '82  Arm  from  elbow -60 

<<  groin 2.80  Hind  leg  from  knee '80 

**  behind  anus...  3  40 

In  the  preceding  paragraph  I  have  described  a  specimen  from  Abbeville, 
S.  C,  as  a  locality  nearest  to  that  whence  the  original  of  Linnaeus'  description 
was  obtained.  An  examination  of  a  large  series  of  specimens  from  different 
localities  shows  certain  differences  which,  however,  are  not  of  a  character  to 
indicate  specific  separation.  Carlisle  specimens  have  longer  and  more  cylin- 
drical toes  than  those  from  Louisiana. 

The  external  appearance  of  the  skin  varies  considerably  with  the  strength  of 
alcohol  used  for  preservation,  and  probably  with  the  season  when  captured. 
The  animal  when  alive  is  perfectly  smooth  and  lustrous,  and  readily  exudes  a 
large  quantity  of  a  white  milky  juice  from  the  upper  half  of  head,  body  and 
tail,  or  from  the  dark  colored  portion.  This  is  due  to  the  presence  of  glands 
closely  implanted  in  the  skin,  the  pores  of  which  are  sometimes  quite  incon- 
spicuous, sometimes  very  distinct.  On  the  tail  they  are  much  largest  and 
deepest,  and  the  lateral  groove  marks  their  inferior  boundary,  being  there 
implanted  vertically.  When  these  pores  are  very  full  of  their  milky  juice,  and 
the  alcohol  is  very  strong,  the  contraction  of  the  skin  between  the  mouths  of 
these  pores  gives  more  or  less  the  appearance  of  rounded,  thick-set  granules 
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of  rather  large  size.  This  also  gives  rise  to  an  apparent  depression  of  the 
digits,  the  skin  forming  quite  a  margin. 

The  proportions  of  the  hodj  vary  slightly.  The  tail  is  generally  not  so  long 
as  the  rest  of  the  animal,  the  groin  being  more  usually  nearer  the  middle  point 
of  the  axis.    Younger  specimens  appear  to  have  shorter  tails. 

There  is  considerable  diversity  in  the  curve  of  the  transverse  series  of  pala- 
tine teeth.     In  nearly  all  more  northern  specimens  the  central  row  is  formed  of 

two  arcs,  concave  anteriorly ',  more  or  less  continuous  with  the  lateral, 

which  are  anterior  and  convex  anteriorly.  The  two  central  arcs  are  continu- 
ous at  their  inner  ends,  forming  an  inverted  angle  at  the  axial  line.  Some- 
times, however,  as  in  most  of  the  specimens  from  Prairie  Mer  Rouge,  this  central 
angle  is  wanting,  and  there  is  only  a  single  arc  or  curve,  concave  anteriorly. 
In  the  type  specimen  described  the  central  row  of  teeth  is  nearly  or  quite 
straight  (which  is  quite  apt  to  be  the  case  in  very  large  ones),  while  in  one 
8p«cimen  of  No.  4684  it  is  convex  anteriorly.  The  transverse  extent  of  this 
middle  line  of  teeth  varies.  Sometimes  there  is  quite  an  interval  between  it 
and  the  lateral,  while  in  3930,  from  New  York,  they  are  continuous,  without 
appreciable  interruption. 

There  are  no  very  great  variations  in  the  pattern  of  coloration  ;  generally  the 
OQter  surface  of  the  limbs  is  colored  like  the  back,  in  which  case  there  are  one 
or  more  large  rounded  light  spots.  The  under  parts  are  generally  dark-bluish  ; 
the  sprinkling  of  small  white  specks  on  the  sides  and  beneath  varies  consider- 
ably in  prominence.  The  large  dorsal  spots  are  always  nearly  circular,  and 
vary  in  number ;  generally  only  one  series  on  each  side. 

In  living  specimens  from  Carlisle,  Pa.,  the  iris  is  dark  brown,  without  metal- 
lic color,  scarcely  distinguishable  from  the  pupil.  The  color  of  the  animal 
abore  is  a  deep  anthracite  black,  beneath  dull  livid.  On  each  side  the  dorsal 
line  is  a  series  of  large,  nearly  circular,  gamboge  yellow  spots,  somewhat  sym- 
metrically disposed.  These  vary  from  10  to  20  from  head  to  tail,  and  sometimes 
are  larger  than  the  eye,  usually  about  its  size.  On  the  sides  and  beneath  are 
sparingly  scattered  small  bluish-white  specks.  The  spots,  both  yellow  and 
bluish-white,  are  sometimes  found  on  the  legs. 

In  younger  individuals  the  yellow  spots  are  brighter,  and  the  black  ground 
deeper. 

Locality. 
Abbeville,  S.  C. 
Quebec. 

Grand  Goteau,  La. 
St  Louis,  Mo. 
Lake  Superior. 
Centre  Co.,  Penn. 
Somerville,  N.  Y. 
Root  River,  Racine,  Wis. 
Cleveland,  0. 
Meadville,  Pa. 
Halifax,  N.  S. 


(ktlfo. 

No.  of  Spec 

3950 

3936 

1 

4084 

2 

3925 

2 

2 

3944 

I 

3961 

3 

3936 

7 

4686 

1 

3963 

6 

1 

4077 

2 

3948 

3 

39S9 

2 

3930 

2 

39S6 

6 

4086 

2 

3786 

1 

3905 

62 

4098 

41 

From  whom  received. 
J.  B.  Barrett  (spec,  descr.) 
R.  Nettle. 
St.  Charles  Coll. 
Dr.  G.  Engelman. 
J.  H.  Slack. 
S.  Brugger. 

Prof.  Baird. 
Dr.  Kirtland. 


Dr.  Gil  per. 

Fort  Towson,  Red  R.,  Ark.  Dr.  L.  A.  Edwards. 
Knoxville,  Tenn. 
Westport,  N.  Y. 
Alleghany  Co.,  N.  Y. 
Carlisle,  Pa. 
Virginia. 
Cleveland,  Ohio. 
Prairie  Mer-Rouge,  La. 


Prof.  Mitchell. 
S.  F.  Baird. 
Dr.  Stevens. 
Prof.  S.  F.  Baird. 
W.  McDonnald. 
Dr.  Kirtland. 
Jas.  Fairie. 


W.  Northfield,  Cook  Co.,  111.  R,  Kennicott. 

AliBLTSTOliA  OONSPBRSUM  CopC. 

Proceed.  Acad.  Nat.  Sci.  Phila.  1859,  123. 

This  is  one  of  the  smallest  species  of  the  genus,  and  though  less  stou|  than 
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the  two  preceding,  is  more  so  than  the  A.  j  e  f  f  e  rsonianami  which  it  resem- 
bles in  general  features. 

Skin  everjrwhere  smooth.  In  some  specimens  only  a  series  of  pores  maj  be 
traced  along  the  superciliary  region,  and  in  a  line  to  near  the  nostrils :  sereral 
are  on  the  parotoid  region.  The  skin  of  the  body  is  remarkably  free  from  visible 
pores,  while,  as  usual,  the  superior  part  of  the  tail  is  thickly  studded  with 
them. 

The  head  is  a  broad  oval,  its  width  entering  the  length  to  the  groin  4*5 
times  or  a  little  more,  and  is  a  little  oyer  three>fourths  distance  to  gular  fold. 
Eye  fissure  equal  to  nostril  and  1*75  between  anterior  angles,  and  a  little  more 
than  distance  between  nostrils.  The  last  distance  is  a  little  less  than  that 
between  inner  nares.  Posterior  can  thus  of  eye  a  little  anterior  to  canthns  oris, 
anterior  canthus  opposite  middle  of  upper  lip  from  anterior  point.  Muscle 
longer  than  chin. 

Furrows  behind  the  orbit  inconspicuous,  but  present.  Costal  grooves  eleven. 
Tail  short,  everywhere  compressed,  measuring  from  its  origin  (at  end  vent)  to 
axilla  or  to  gular  fold.    No  marked  dorsal  groove. 

The  limbs  are  short,  the  digits  long  and  slender.  When  appressed  the  fin- 
gers reach  to  the  keel  or  beyond  bases  of  fingers.  Digits  subcylindrical,  anteri- 
orly 3d  longest,  then  2,4,1;  posteriorly  4,  3,  2,  5,  1 .  Two  small  tubercles  on 
edges  of  sole.  Expanse  of  outer  toes  equal  from  end  muzzle  to  posterior  can- 
thus  eye. 

Teeth  in  three  patches,  the  median  longest,  commencing  opposite  inner  mar- 
gin nares  and  convex  to  between  nares  or  nearly  so  in  one  specimen.  Tongue 
longer  than  broad,  the  laminar  portion  prolonged  in  two  lateral  bands  posteri- 
orly. 

Lines. 

Lengrth  from  snout  to  gular  fold 4-^o 

"  "        groin » 16-25 

"  "       end  anus 19-3 

"  "        end  tail 31-9 

^^    of  mouth  on  median  line .'. 3. 

'^         fore  arm  and  hand  from  elbow , 3. 

"         leg  and  foot  from  knee. 5. 

Width  of  head 3.7 

General  color  above  leaden,  below  pale  leaden,  the  latter  usually  bounded  by 
the  line  of  the  limbs,  but  in  one  specimen  rising  as  high  as  the  line  of  the  eye. 
Lower  parts  of  sides  and  sides  of  tail  more  or  less  varied  with  small  whitish 
spots,  the  former  often  in  a  regular  line.  A  similar  line  on  the  upper  part  of 
the  sides  is  present  in  some  specimens,  in  others  wanting.  The  end  of  the  muz- 
zle is  sometimes  pale  marbled. 

Eight  specimens  of  this  species  before  me  confirm  its  validity  in  every  respect 
Specimens  of  the  developed  young  of  both  A.  opacum  and  A.  punctatnm 
are  of  considerably  smaller  size,  and  maintain  their  peculiar  colorations,  and  a 
greater  width  of  the  head,  etc. 

From  the  appended  localities  from  which  it  has  been  sent,  the  range  is  seen 
to  be  extensive : 

Mus.  Smithaonian. 
No.  No.  Spec.  Locality.  Donors, 

3934  3  Carlisle,  Pa.  S.  F.  Baird. 

3918  1  "  " 

Mus.  Academy. 
I  Charleston,  S.  C.  Dr.  Hallowell. 

(Spec,  descr.)        2  Liberty  Co.,  Ga.  John  Le  Conte. 

(Type)  1  Chester  Co.,  Pa.  E.  D.  Cope. 

Amblystoma  bicolob,  Hallowell. 

Proceedings  Acad.  Nat.  Sci.  185Y,  215. 

In  the  type  specimen  of  this  species,  the  usual  supraorbital   and  lateral 
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frontal  series  of  large  pores  are  not  discernible.  In  a  second  specimen  tbej 
are  well  marked.  In  the  former  the  skin  is  quite  smooth,  with  eleven  lateral 
grooves,  and  the  folds  of  the  throat  and  side  of  the  head  not  strongly  marked. 
The  head  is  broad  and  ot>tU8e,  entering  the  length  to  the  groin  3-75  times. 
The  front  convex  is  profile,  containing  the  length  of  the  fissure  of  the  eye  in 
its  width  between  anterior  canthus  of  same  2-75  times.  The  same  measure  is 
a  trifle  less  than  distance  from  same  to  nostril,  and  one  and  a  quarter  the  dis- 
tance between  the  latter.  These  are  much  closer  together  than  the  inner  nares. 
Distance  between  outer  margin  of  nares  equal  length  from  end  muzzle  to  mid- 
interorbital  space. 

Dorsal  line  with  a  faint  groove.  Tail  much  compressed,  equal  from  end 
vent  to  canthus  oris.  Body  stout  and  heavy.  The  limbs  are  stout  and  the 
digits  not  elongata  and  depressed  The  appressed  limbs  overlap  by  the  length 
of  the  toes.  Two  well  marked  palmar  tubercles.  Third  and  fourth  toes  nearly 
equal,  fifth  a  little  longer  than  first. 

Tongne  large,  disciform,  not  emarginate  behind ;  palatine  teeth  in  three 
entirely  transverse  series,  the  interruption  taking  place  considerably  inside  the 
line  of  the  nares.  The  teeth  themselves  are  in  numerous  rows  on  each  of  their 
bony  crests,  presenting  a  brush-like  arrangement.     Medium  series  notched 

behind. 

In.       Linefi. 

Length  from  end  muzzle  to  gular  fold 9*75 

*•  "  to  groin 2         7-2 

•*  "  to  end  vent 3         2-3 

«  "  to  end  tail 5       1005 

"     of  mouth  (straight) 61 

"     forearm  and  foot 6*75 

'*    lower  leg  and  foot 8-8 

Width  of  head 8-76 

Color  above  olive  brown,  below  yellowish,  olive  shaded  in  the  middle.  The 
inferior  yellow  rises  on  the  sides  as  short  blotches ;  above  them  are  several 
ill-defined  yellowish  spots.  Parotoid  region  yellow,  with  a  distinct  black  ver- 
tical bar.     Limbs  brown  cross  banded ;  tail  yellow  with  brown  spots. 

The  above  description  is  taken  from  the  type  from  Beesley's  Point,  N.  Jersey, 
in  Mus.  Academy.  Another  specimen,  4692,  from  the  same  locality,  in  Mus. 
Smithsonian,  differs  in  two  important  particulars  ;  the  palatine  teeth  are  not 
brush-like,  but  are  confined  to  the  crest  of  the  ridge,  and  the  tail  is  a  little 
longer  than  the  head  and  body.  The  muzzle  is  rather  longer  and  the  mucous 
pores  more  numerous.  It  may  belong  to  another  species,  as  the  A,  iigrinum^ 
which  it  much  resembles,  but  its  eleven  costal  folds  are  a  notable  peculiarity. 
The  A.  bicoloTy  though  nearest  the  tiffrinum^  appears  distinct,  after  a  careful 
scrutiny  of  many  individuals  of  the  latter. 

AxBLYSTOiiA  TiGRiNVM,  Balrd. 

Joum.  Ac.  Nat.  Sci.,  Phila.,  i.  284.  Salamandra  tigrina  Green,  v.  116,  1825. 
Triton  tigrinua  Holb.,  N.  Amer.  Herp.  1842,  679,  DeKay,  Nat.  Hist.  New 
York.  Salamandra  lurida  Sager,  Am.  Journ.  A.  S.  1839,  322.  Amblyttoma 
luridum  Baird,  J.  A.  N.  S.  i.  284,  Hallowell,  1.  c.  iii.  383.  Amblyttoma  episcopua 
Baird,  1.  c.  292,  Hallowell,  J.  A.  N.  S.  iii.  354.  Salamandra  ingens  Green,  1.  c. 
1831,-254.     ^m^/yt/ofTMi  Hallow.     Heterotriton  GreLj. 

General  form  very  thick  and  massive,  although  the  head  is  proportionally 
small  in  matnre  specimens ;  not  as  broad  as  the  body.  The  skin  appears  quite 
smooth  when  fresh,  especially  when  covered  with  its  epidermis.  On  removing 
this,  however,  the  skin  is  seen  everywhere  closely  covered  with  shallow  pits, 
interspersed  with  granule-like  projections  of  the  glands.  There  is  an  indis- 
tinct line  of  pores  on  each  side  of  the  head  interior  to  the  eye,  but  they  can 
scarcely  be  traced  elsewhere. 

The  parotid  region  is  much  swollen,  wider  than  the  skull,  and  about  equal 
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the  distance  from  snout  to  gular  fold.  The  width  of  the  jaws  is  contained 
about  4^  times  in  the  distance  to  the  groin,  a  little  more  than  .five  to  the  end 
of  the  anus.  The  gular  fold  is  very  distinct  and  even  OTerlapplng.  Over 
behind  the  jaws  and  from  the  eye,  obliquely  along  the  side  of  the  head  and 
neck,  are  also  very  strongly  marked. 

The  eyes  are  moderate,  not  prominent ;  the  pupil  similar.  They  are  disuat 
from  the  nostrils  one  orbit  length ;  separated  anteriorly  2)  orbits.  The  nos- 
trils are  separated  one  orbit.    There  is  a  decided  constriction  at  the  neck. 

The  body  is  swollen  and  large ;  a  little  depressed  at  its  circumference,  at 
the  widest  is  nine-tenths  the  distance  from  snout  to  groin.  There  are  twelfe 
well  marked  costal  furrows,  from  fore  to  hind  leg ;  five  pelvic ;  the  4th  and  5th 
uniting  just  behind  the  anus. 

The  tail  is  about  equal  to  the  distance  from  snout  to  groin  ;  it  is  sabquad- 
rate  at  base  ;  1}  as  high  as  wide,  but  becomes  immediately  oval  in  section, 
larger  below,  and  more  and  more  compressed  to  the  lip.  The  edg^s  are,  how- 
ever, rounded  to  the  terminal  third,  where  they  gradually  become  sharp. 

The  legs  are  stout,  thickened  and  rather  short  in  proportion.  The  digits 
are  much  depressed ;  short,  triangular  in  shape,  tapering  from  the  broad  base 
to  the  tip,  which  are  hardened  and  somewhat  horny  in  appearance.  The  free 
portion  of  the  longest  is  about  one-third  the  total  length  of  the  limb  from 
elbow  to  knee  ;  sometimes  even  less.  In  the  individuals  which  live  on  land, 
the  digits  appear  longer  and  more  cylindrical.  The  expanse  of  the  outstretched 
toes  is  about  four-fifths  the  distance  from  snout  to  groin. 

The  tougue  is  fleshy,  broad,  about  half  the  width  of  the  head,  and  with  the 
outline  of  the  papillose  portion  slightly  emarginate  behind. 

The  palatine  teeth  of  this  species  extend  across  the  palate  very  nearly  from 
one  side  of  the  upper  jaw  bone  to  the  other.  The  series  is  only  intermptsd 
along  the  median  line  ;  sometimes  scarcely  so.  The  line  is  obtusely  ang^ariy 
rounded  anteriorly,  the  concavity  behind  reaching  forward  to  about  opposite 
the  middle  of  the  internal  nares.  The  slightly  convex  anterior  branches  di- 
verge backwards  regularly  nearly  to  the  line  of  the  inner  nares,  where  the  angle 
of  divergence  becomes  still  greater,  and  the  line  becomes  nearly  straight,  or 
even  concave,  anteriorly. 

There  are  considerable  variations  in  the  outline  of  the  curve  of  palatine 
teeth,  as  will  be  given  below. 

In  alcohol  this  species  is  of  a  dark  livid  blackish  brown,  paler  beneath.  On 
the  upper  surface,  generally  on  the  side  of  the  tail  and  limbs,  are  nearly  circu- 
lar yellow  spots,  about  the  size  of  the  eye,  and  generally  sharply  defined. 
These  are  much  like  those  of  A,  punctatum^  though  not  quite  so  distinct,  and 
although  a  faint  indication  of  arrangement  in  ten  dorsal  rows  may  be  traced, 
yet  these  are  less  symmetrically  disposed,  and  single  ones  are  scattered 
between  the  others  along  the  back.  Similar  scattered  spots  are  seen  along  the 
belly,  which  again  is  bordered,  as  on  the  lower  part  of  the  sides,  with  larger, 
more  quadrate  spots,  which  are  more  or  less  confluent,  giving  rise  to  elongated 
blotches,  overpowering  the  ground  color.  This  is  also  sometimes  the  case  on 
the  belly,  and  almost  always  on  the  chin,  or  beneath  the  head  and  neck. 

The  rounded  spots  above  sometimes  vary  considerably  in  size,  and  occa- 
sionally are  almost  wanting.  Sometimes  they  are  more  or  less  confluent,  in 
which  case  there  is  usually  a  predominance  of  yellow  on  the  belly.  In  a  large 
series  of  specimens,  I  have  not  observed  any  vertical  yellow  bands  on  the  side 
of  the  tail. 

In  the  young  just  perfected  from  the  larva  the  upper  parts  are -dark  brown, 
the  under  parts  uniform,  of  a  brownish  yellow  apparently.  The  yellow  spots 
next  make  their  appearance,  becoming  more  and  more  prominent  to  a  certain 
age.  In  very  old  specimens  the  dorsal  spots  become  indistinct,  bat  mi^ 
generally  be  discovered  when  held  under  water  or  alcohol. 
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Dimensions  of  4691. 

Prom  snoat  along  axial  line  to  end  of  mouth '55 

"            "              "            gularfold 100 

"             "              "            groin 3-50 

"            "              "            end  of  anus 4-40 

"            "              "                "        tail 8-00 

Width  of  head -80 

Fore  arm  from  elbow '80 

Hind  leg  from  knee 1*10 

The  largest  specimen  before  me  measures  ten  inches  (4003,  Racine).  In  this 
the  tail  from  behind  anus  is  as  long  as  the  rest  of  the  animal.  DeKay  de- 
Bcribes  one  of  eleven  inches  in  length. 

Measurement  of  a  typical  specimen  of  the  yar.  Ugrinum, 

4692.  (1.)     Length  from  snout  to  end  of  mouth  along  median  line *45 

"              "          "            gularfold -90 

"              "          "            groin 310 

"              "          "            behind  anus 3*75 

"              "          "            tip  of  tail 7-66 

"     of  tail 3-80 

Width  of  head -70 

Fore  arm  from  elbow '75 

Hind  leg  from  knee '95 

Oreatest  height  of  tail *65 

Stretch  of  hind  legs 2-80 

In  this  variety  the  most  appreciable  difference  in  color  consists  in  the  ten- 
dency to  transverse  or  vertical  bars  of  yellowish  on  the  side  of  the  tail  more 
or  less  confluent. 

I  find  no  difference  in  form  between  the  two  series  of  the  supposed  A,  episeopum 
now  at  hand,  3899  and  3887,  and  young  specimens  of  A.  lurtdum^  as  3971, 
from  Marietta,  Ohio.  The  color  above  is  light  reddish  brown,  the  sides  a 
sharply  defined  dusky  brown  ;  the  belly  of  a  lighter  shade  of  the  color  of  the 
back.  There  are  some  very  obsolete  indications  of  whitish  spots  in  the  belly 
and  sides.  I  am  by  no  means  convinced  that  these  are  not  light  colored  varie- 
ties of  A,  luridum.  I  have,  however,  not  been  able  to  find  the  original  speci- 
men. 

The  following  examination  of  the  nature  of  the  variation  to  which  this 
species  is  subject,  and  their  causes,  may  be  added  to  the  preceding  diagnosis 
from  Baird's  MS. 

The  color  varieties  are  as  follows  : 

a.  Uniform  brown  above,  yellow  below,  sides  darker  brown ;  3887,  3899, 
three  specimens. 

0.  Blackish  brown,  with  small  scattered  yellow  spots  above,  and  large  ones 
on  the  sides;  the  majority  of  the  individuals;  Nos.  4003,4097,4691,3974, 
3895,  3966,  3983,  3970,  3950,  2971,  4692,  4706,  and  eight  in  Mus.  Academy. 

y.  Nearly  equally  and  not  coarsely  marbled  above  with  blotches  of  deep 
brown  and  bright  yellow  ;  4059. 

/.  Entirely  yellow,  with  brown  linear  patches  irregularly  arranged :  type  of 
A.  tngens  from  New  Orleans  ;  one  specimen. 

The  above  coloration  varieties,  it  will  be  observed,  coincide  in  part  with 
those  of  A.  m  a  V  o  r  t  i  u  m. 

The  conditions  of  preservation  of  immature  stages  in  the  dentition  are  as 
follows : 

A.  Palatine  series  nearly  entirely  transverse  behind  the  internal  nares ; 
eight  specimens,  all  from  New  Jersey,  except  two  from  Root  River,  Wisconsin, 
4093,  and  one  from  Louisiana,  4706.  All  are  fully  developed,  and  many  of  the 
largest  size ;  one  of  4093  has  the  postnarial  dental  series  separated  on  one 
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side.  Of  these,  the  largest  example  of  the  species  is  from  Root  river ;  with 
the  other  mentioned,  the  width  of  the  head  eaters  the  length  of  the  groin  4*5 
times ;  and  the  tail  is  longer  than  head  and  body  ;  the  same  relations  are  seen 
in  two  New  Jersey  specimens.  Two  from  the  latter  State  have  the  long  tail, 
but  the  width  of  the  head  is  only  one-fourth  length  to  groin,  while  one  of  the 
same  have  the  longer  body  (4*5  times)  but  the  tail  shorter  than  head  and 
body  ;  two  specimens  have  both  the  short  body  and  tail.  The  elongation  of 
the  tail  and  body  scarcely  occurs  in  connection  with  any  other  type  of  dentin 
tion,  and  it  is  mentioned  here  to  show  the  greater  general  completeness  of  de- 
velopment in  these  Eastern  individuals.  • 

B.  Series  slightly  arched,  not  passing  between  nares.  Two  specimens  large. 
In  No.  3993  both  outer  segments  are  well  separated  from  the  median  ;  the  tail 
is  longer  than  head  and  body,  and  width  of  jaws  4-33  to  line  of  groin  :  this 
individual  is  aberrant. 

C.  Series  angulated,  not  extending  anteridr  to  anterior  margin  inner  nares; 
Nos.  3956,  2971,  3983,  3895,  3899a,  embracing  five  specimens.  Three  large 
sp.  in  Academy  Mus.  and  type  of  A,  ingem  Green  in  same. 

This  last  specimen  is  peculiar  in  some  respects,  as  already  noted  in  coloration. 
The  head  is  relatively  a  little  wider  than  in  other  specimens  of  the  same  large 
size,  the  width  entering  the  length  to  the  groin  four  times,  as  in  individuals  of 
the  smaller  average  size  of  the  species.  The  length  of  the  eye  fissure  enten 
2-5  times  the  interorbital  width,  instead  of  twice,  though  in  one  of  equal  size 
from  Root  River  it  enters  2*2  times.  The  nares  are  not  more  than  usually  sep- 
arated, hence  the  muzzle  is  more  contracted  than  usual ;  it  is  also  depressed 
in  profile,  but  not  more  than  in  some  other  specimens.  I  believe  it  not  to  be  a 
distinct  species,  but  a  form  dependent  on  causes  similar  to  those  producing 
others  here  enumerated,  and  not  more  permanent  than  these  so  long  as  those 
causes  are  not  universal.  In  other  words,  it  is  a  large  specimen  with  teeth, 
head  and  tail  of  adult  character,  but  body  and  muzzle  more  larval.  The  fold 
on  the  hind  leg  and  outer  toe,  mentioned  by  Green,  is  not  marked,  or  different 
from  that  seen  in  the  species  generelly. 

No.  4U97,  sixteen  specimens  from  W.  Illinois,  two  have  the  series  divided  into 
four  ;  4093,  two  sp. ;  No.  4691,  Cook  Co.,  HI.,  thirty-four  specimens,  one  has 
the  three  interruptions,  and  five,  with  one  of  4093,  a  median,  making  two  series 
of  teeth. 

Of  series  C,  the  tongue  is  -of  normal  size  and  the  branchiae  absorbed,  ex- 
cept in  twelve  specimens.  No.  4691,  of  which  five  present  stumps  of  the 
branchise;  and  two,  4097,  where  both  the  tongue  is  very  small  and  ^he  gill 
stumps  remain.  The  width  of  the  head  is  -25  to  groin,  and  the  tail  never 
longer  than  head  and  body. 

D.  Median  series  arched,  extending  anterior  to  anterior  margin  of  inner 
nares.     One  specimen,  3966,  is  fully  developed  in  all  other  points. 

E.  Palatine  series  angulated,  extending  anterior  to  inner  nares' anterior  bor- 
der. Nos.  4057,  3974,  3070,  two  of  4093,  3887,  3897b,  four  of  4097,  nine  of 
4691.  All  of  these  have  the  short  head  and  tail  given  in  the  preliminary 
diagnosis.  The  small  or  larval  tongue  occurs  in  one  of  4093,  3070,  3974,  nine 
of  4G91,  two  of  4097  ;  branchial  rudiments  remain  in  two  of  4097,  and  nine  of 
4691.  No.  4057  is  remarkable  in  having  a  very  small  tongue  and  short  deep 
tail,  no  stumps  of  branchiae,  and  brilliant  coloration,  with  large  size  and  gene- 
ral adult  appearance.  It  compares  with  certain  specimens  (4693,  3984),  of 
A,  mavortiumin  this  strong  retention  of  some  larval  characters,  and  l|ke 
them  is  from  northern  Minnesota,  a  region  noted  for  its  cold  and  late  seasonF* 

Measurements  of  No.  4057. 

Length  of  snout  to  end  of  gape  of  mouth. '55 

"            "        gular  fold .* 1-00 

"             "         groin 3«50 

"            "         behind  anus 4-30 
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Length  of  snout  to  end  of  tail  (about)... 8*55 

"     of  tail  about 4-25 

Depth  of  tail  (atendvent) 1-96 

Width  of  head 100 

Fore  arm  from  elbow.... '90 

Hind  leg  from  knee , 1*10 

Stretch  of  hind  leg 3-40 

A  specimen  entirely  similar  except  in  size  and  coloration,  was  found  by  Dr. 
Horn,  near  Beesley's  Pt.,  New  Jersey,  a  well  known  locality  for  the  species. 
The  tail  is  remarkably  thick  and  deep  at  the  base,  and  only  equal  from  its 
basis  to  the  canthus  of  month.  A  groove  in  the  dorsal  line  behind,  tail  not 
grooved.  The  color  is  a  dark  leaden  brown,  sprinkled  everywhere  with  small 
yellow  spots ;  spots  large,  on  tail ;  belly  yellowish.     Total  length  6  in.  5  1. 

From  the  preceding  investigation  we  gather  that  larval  characters  in  this 
species  are  in  part  only  cotemporaneous  ;  that  the  branchiie  are  lost  first,  the 
tongue  develops  next  and  the  teeth  last.  That  the  development  extends  in 
older  age  to  the  lengthening  of  the  body  and  tail.  That  the  progress  may  be 
arrested  at  a  time  when  different  degrees  of  combination  of  these  and  other  fea- 
tures exist.  That  reproduction  may  take  place  at  any  of  such  different  stages, 
is  evident  from  the  condition  of  development  of  the  ova  of  many  of  the 
various  specimens ;  and  it  is  known  to  take  place  in  other  species  at  ci^rlier 
stages  than  any  recorded  here  as  adult 

It  is  also  to  be  noted  that  specimens  from  New  Jersey  are  almost  always 
more  fully  developed  than  those  from  the  western  regions  ;  the  former  is  a 
warmer  district  than  the  latter.  Of  two  specimens  from  New  Orleans,  how- 
erety  one  only  exhibits  the  dentitional  characters  of  the  New  Jersey  individ- 
uals. The  characters  common  to  the  western  individuals  have  occasioned  the 
opinion  that  it  was  another  species,  which  was  called  A.  luridum. 

Axolotls.  or  reproducing  Amblystoma  larvae  from  Mexico,  have  recently 
reproduced  in  the  Garden  of  Plants,  as  before  stated,  and  the  offspring  have 
lost  most  of  their  larval  features  remarkably  early.  Prof.  Dum^ril  finds  the 
teeth  of  these  specimens  to  resemble  those  of  the  supposed  A.  luridum^  and 
adds  that  they  may  belong  to  that  species.  This  is  not  probable  from  the 
habitat.  The  A.  mavortium  extends  into  Northern  Mexico,  as  far  as  the 
limits  of  the  Fauna  Nearctica,  and  it  is  more  likely  to  prove  to  be  this  species. 

It  must  be  observed  that  this  large  species,  whose  description  follows, 
differs  absolutely  only  in  the  broader  muzzle,  and  wider  separation  of  the 
outer  nares.  The  A.  tigrinum  retains  in  this  case  a  feature  characteris- 
tic of  the  laiva  of  A.  mavortium  and  of  all  other  Siredon  species.  The 
range  of  color  variation  is  only  partly  different  in  the  two,  but  the  majority 
of  specimens  of  each  belong  to  different  color  types.  Each  occupy  a  differ 
ent  geographical  area,  both  of  which  are  well  marked  in  the  distribution 
of  many  other  reptiles.  Nevertheless,  ultimately  I  think  it  quite  possible  that 
they  will  have  to  be  viewed  as  developmental  forms  like  so  many  other 
supposed  species,  which  are  not  sufiBciently  isolated  from  one  another  at  the 
present  time  to  warrant  them  distinct  places  and  names  in  the  system. 

The  Siredon  of  the  Table  Land  of  Mexico  is  different  from  those  of  the 
species  described  in  this  essay,  as  already  pointed  out.*  As  the  metamor- 
phosed stage,  if  existing,  has  not  yet  been  obtained,  I  introduce  it  into  this 
synopsis  by  name  only. 

Cat  No.  No.  of  Spec  Locality.  From  whom  received. 

3979  Detroit  Dr.  A.  Sager  (type  oi  A.  luridum), 

4691  40  (ad.)  W.  Northfield,  111.  R.  Kennicott 

4097  30  N.  Illinois. 

4003  6  Racine.  Wis.  Dr.  Hoy. 

3983  1  Rock  Island,  111.  J.  D.  Sergeant 

•Proc.  A.  N.  8cl.,  Phil.,  1866,  300. 
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3992 

2 

S.  Illinois. 

R.  Kennicott 

3974 

4 

Columbus,  0. 

L.  Lesquereaux. 

3971 

1 

Marietta,  0. 

Prof.  Andrews. 

4706 

2 

Grand  Goteau,  La. 

St.  Charles  College 

3966 

2 

Mississippi. 

Dr.  Shumard. 

3956 

(30)    1 

New  York. 

J.  C.  Brevoort. 

3895 

1 

St.  Louis. 

Dr.  Gngelman. 

3993 

1 

RussellTille,  Ky.  (1852)  Dr.  Geo.  R.  Bibb. 

4040 

2 

Lake  Encenito,  111. 

J.  Potts. 

3899 

2 

Detroit,  Mich. 

Dr.  A.  Sager. 

3887 

I 

Ann  Arbor,  Mich. 

S.  F.  Baird. 

4707 

1 

Racine, 

S.  F.  Baird. 

4059 

1 

Fort  Riplej,  Minn. 

Dr.  J.  F.  Head. 

4692 

3 

Beesley's  Pt.,  N.  J. 

S.  F.  Baird. 

Ambltstoma  mbxicanum  Cope. 

Oyrinut  m.  (1800?)  Shaw  and  Nodder,  Nat.  Misc.,  pi.  342,  343.  Siren 
formU  (1802?)  Shaw,  Gen.  Zool.  Amph.,  p  612.  Siredon  oxofel/  (1833) 
Wagler,  Jones'  Amph.,  pi.  20;  Axolotl  (1811)  Cut.,  Rept.  dout.  in  Humb., 
Obs.  Zool.  104,  pi.  14.  Ifypoethon  pisei/ormit  (1829)  Gravenhorst,  Del.  Mu. 
Vratislay.,  p.  89.  Aeholotet  guttatui,  (July,  1844,)  R.  Owen.  Ann.  and  Mag. 
Nat.  Hist,  xiv.,  p.  23. 

?  Lakes,  City  of  Mexico.    Dr.  C.  Sartorius. 
4.  Table  Land,  Mexico. 

Ambltstoma  mavortium  Baird. 
Journ.  Ac.  Nat.  Sci.  Phila.  1847,  292.  Hallowell,  1.  c.  lii.  A,  proHrjnne  Baird. 
Hallowell,  1.  c.  354.  A.  maculatum  Hallowell,  1.  c.  355,  Proceed.  1857,  215. 
Camarataxis  maculata  Cope,  Pr.  Ac.  Nat.  Sci.  Phila.  1859,  122.  A.  nebtdomm 
Hallowell,  Sitgreave's  Rep.  Zuni  and  Colorado,  J.  A.  N.  Sci.  iii.  352.  A.  eaU' 
fornienae  Gray,  Proc.  Zool.  Soc.  London,  1853,  11,  Tab.  Detmiostoma  moat' 
latum  Sager,  Peninsular  Journ.  Medicine,  1858,  428. 

Palatine  teeth  in  a  transverse  series,  more  or  less  angular  anteriorly ;  reach- 
ing to  the  posterior  border  of  the  inner  nares,  or  one  diameter  beyond.  The 
angle  sometimes  flattened  or  rounded.  The  series  scarcely  or  not  at  all  inter- 
rupted on  the  median  line ;  never  (?)  on  the  limbs,  which  are  generally  a  little 
undulatory. 

Inner  nostrils  separated  by  the  same  space  as  the  outer. 

Tongue  broader  than  long ;  more  than  half  the  width  of  the  head ;  thick  and 
fleshy. 

Body  very  heavy,  with  12  costal  furrows.  Head  very  broad,  contained  about 
3^  times  in  distance  from  snout  to  groin.  Tail  about  equal  to  the  same  dis- 
tance, much  compressed  from  the  base.  Males  in  breeding  season  with  a  dis- 
tinct fin  from  near  the  base  of  the  tail  above,  and  from  beyond  the  middle  be- 
low ;  tail  more  oval  at  other  seasons.  Cloacal  region  of  male  much  swollen, 
emarginate— angular  behind. 

Legs  moderate  ;  digits  much  depressed,  very  broad  at  base ;  triangular,  and 
adapted  for  swimming.  Free  portion  of  digits  about  one-third  the  distance 
from  their  tips  to  elbow  or  knee. 

General  color  dark  brown  or  blackish ;  in  alcohol  varied  with  blotches  of 
yellow.  These  are  disposed  along  the  median  line  of  the  back  and  tail  (ex- 
tending down  on  the  sides)  as  transverse  ellipsoid  bands  of  large  size,  perhaps 
equal  to  the  space  between  the  costal  grooves.  The  blotches  of  opposite  sides 
sometimes  alternate,  sometimes  are  opposite,  and  are  frequently  confluent  here 
and  there,  which  is  generally  the  case  on  the  tail,  where  they  form  yellow,  en- 
circling rings  interrupted  below.  Along  the  sides  of  belly  and  lower  part  of 
the  sides  is  a  similar  series  of  yellow  ellipses,  but  usually  larger;  those  of  the 
same  side  usually  somewhat  confluent,  sometimes  entirely  so,  leaving  a  dusky 
central  line  of  the  belly.     The  limbs  are  blotched  black  or  yellow. 
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Tlie  yellow  sometimes  predominates  so  as  to  almost  form  the  ground  color, 
encroaching  largely,  too,  on  the  yellow  of  the  belly.  In  general,  however, 
there  is  little  or  no  tendency  to  anastomosis  or  reticulation  of  the  dark  inter- 
spaces as  in  an  allied  species.  Smaller  rounded  irregularly  scattered  spots  of 
yellow  are  seldom  if  ever  seen  as  in  A.  var.  luridum. 

The  ground  color  is  sometimes  uniformly  dusky  above,  although  the  lighter, 
transverse  ellipsis  can  usually  be  made  out ;  perhaps  they  are  always  appre- 
ciable in  life. 

In  the  preceding  general  description  I  have  endeavored  to  represent  the  dis- 
tinguishing features  of  what  I  believe  to  be  a  single  species,  varying  very  much 
in  shape  of  palatine  teeth,  proportions,  color,  etc.  From  the  synonymy  it  will  be 
seen  that  I  combine  under  the  oldest  name  of  mavortium^  proterpinej  and  nebu' 
losum.  Although  the  type  specimens  of  these  supposed  species  differ  suf- 
ciently  among  each  other,  yet  there  are  sufficient  connecting  links  in  the  large 
series  before  me,  and  it  would  be  no  difficult  task  to  pick  out  a  dozen  more 
specimens  each  as  distinct  from  each  other  and  the  above  as  the  latter  are 
among  themselves. 

One  great  source  of  the  diversity  of  character  in  different  specimens  of  this 
protean  species  is  to  be  found  in  the  very  different  size  of  specimens  in  the 
same  stage  of  growth,  while  in  some  the  full  metamorphosis  will  have  been 
accomplished  with  a  length  of  three  or  four  inches ;  in  others  the  branchiae  are 
still  visible  at  a  much  greater  size.  In  one  female  specimen  of  8  inches  in 
length  (4978)  the  branchie  are  still  appreciable,  the  fissures  in  the  neck  not 
being  closed  up,  although  the  ovaries  and  oviduct  would  indicate  that  it  was 
captured  when  in  full  breeding  condition.  This  embryonic  tendency  is  almost 
always  indicated  further  by  shorter  gape  of  the  mouth ;  the  tongue  smaller, 
flatter,  more  adherent,  not  at  all  or  very  little  free  at  the  edges,  and  little  or  not 
at  all  papillose,  but  exhibiting  a  cartilaginous  surface.  The  palatine  teeth  in 
the  embryonic  state  are  alone  usually  more  arched  anteriorly ;  more  or  less 
parallel  with  the  maxillary  series ;  less  prominent  above  the  soft  palate,  and 
extending  to  a  less  distance  laterally.  The  digits  are  more  depressed,  t^eir 
outlines  more  oval  than  triangular,  the  3d  and  4th  toes  and  2d  and  3d  fingers 
more  nearly  equal. 

The  development  of  the  different  embryonic  conditions  may  be  carried  on 
very  unequally  in  different  specimens,  so  that  it  is  very  unsafe  to  base  specific 
characters  upon  small  individuals,  or  even  upon  large  ones  in  which  there  is 
the  slightest  Indication  of  the  branchial  slits  or  their  tufts. 

The  same  adult  individual  differs,  too,  in  different  seasons.  While  some  spe- 
cies appear  to  reside  almost  entirely  in  water,  others  do  so  only  partially. 
Even  the  same  specimen  may  pass  a  more  aquatic  life  in  one  year  than  in 
another.  A  more  persistent  residence  in  water  is  shown  by  the  broader  and 
more  depressed  digits,  higher  and  more  compressed  tail,  and  more  or  less  de- 
cided ridge  (sometimes  even  membranous).  I  have  no  doubt  that  an  animal, 
while  possessing  these  features  in  marked  degree  when  in  the  water,  would  lose 
them  to  a  measurable  extent  after  a  lengthened  residence  on  land.  This  aqua- 
tic habit  is  generally  greatest  during  the  breeding  season. 

The  preceding  diagnosis  and  remarks  are  taken  entire  from  Prof.  Baird's 
manuscript.  I  will  further  extend  and  illustrate  the  same,  and  add  that  the 
names  A  califomierue  and  A.  maeulatum  have  been  applied  by  Gray  and  Hallo- 
well,  and  Desmiottoma  maeulatum^  by  Sager,  to  forms  of  this  species. 

Various  changes  of  form  during  the  late  metamorphosis  of  this  animal  have 
been  already  enumerated  in  the  prefatory  remarks  on  the  genus.  A  feature  of 
difference  mentioned  above,  the  varying  length  of  the  fourth  digit,  appears  to 
be  quite  independent  of  other  developmental  conditions.  In  a  specimen  in  the 
Mus  Academy,  from  Kansas,  this  digit  has  but  three  phalanges  on  both  feet ;  in 
another  from  the  same  locality  3  on  one,  4  on  the  other  foot,  and  the  same  oc- 
curs in  No.  3994  Mus  Smithsonian.  In  all  the  other  specimens  at  my  disposal 
they  are,  as  in  this  section  of  the  genus, 

1867.] 


186  pRooEEmNQs  or  the  aoadext  or 

The  varieties  of  this  species,  which  maybe  distinguished  bj  their  coloration 
are  as  follows : 

a.  (cal  iforn  iense.)  Blackish,  with  slightly  paler  belly;  a  series  of 
large  oval  yellow  spots  on  lower  part  of  side  and  tail  (in  one  specimen  a  few 
on  each  side  of  dorsal  line).  System  of  mucous  pores  well  developed,  especi- 
ally below  ramus  of  the  jaw  on  each  side.  From  California  only  j  eight  speci- 
mens; No.  4081. 

0.  Brown,  yellowish  below  ;  larger  lateral  and  smaller  dorsal  yellow  spots, 
irregularly  arranged.  Fewer  mucous  pores  on  each  side  the  gular  region. 
Fourteen  specimens ;  mostly  from  Kansas  and  Nebraska,  one  from  Missoari, 
one  from  lat.  38°,  two  from  New  Mexico,  and  two  from  Chihuahua.  Nos.  4065, 
4040,  3955a,  4062,  4084,  4908,  3984a.  The  type  qX  A  nehulomm  belongs  here. 
There  is  no  material  difference  between  this  and  the  coloration  of  A.  tigri- 
num. 

y.  Ground  brown,  crossed  by  transverse  yellow  bands,  which  inosculate 
more  or  less  on  the  dorsal  region,  so  as  to  obscure,  sometimes  almost  entirely, 
the  ground  ;  mucous  pores  as  in  the  last ;  belly  with  a  median  dark  or  black 
band.  Sometimes  the  yellow  is  shaded  with  olive.  Nos.  4613,  4705,  3990, 
4703,  4G94  to  '99,  3955,  4078,  4079,  4066,  3982,  6359,  4082,  3994.  No.  4020 
might  be  assigned  to  either  &  or  y. 

i.  Ground  olive,  with  numerous  small  brown  spots ;  otherwise  as  above. 
No.  4G93  and  the  type  of  A.  macula  turn  in  Mus.  Academy. 

f.  Brown  above,  yellowish  below ;  otherwise  as  above  ;  3984b,  4702,  3992, 
3955b  ;  from  most  diverse  localities. 

f.  Color  as  in  y,  the  yellow  leaving  only  inosculating  lines  of  brown;  no 
frontal,  nasal  or  mandibular  scries  of  mucous  pores ;  4698  one  specimen 

So  much  to  the  principal  of  ornamental  variation ;  the  following  are  the 
forms  resulting  from  unequal  development  of  parts ;  the  reader  will  observe  by 
the  numbers  how  partially  they  coincide  with  each  other  and  with  the  preceding. 

Type  A.  Palatine  teeth  in  a  gentle  arch  convex  forwards,  not  extending  be- 
tween nares ;  the  teeth  (but  not  the  ridge)  interrupted  inside  the  series  behind 
the  nare*^.  Nos.  4908  and  5359  (2  sp.);  in  all  respects  fully  grown,  the  former 
not  more  than  half  the  size  of  the  usual  type.  Approach  distantly  A.  trig- 
ruptum   Cope. 

Ti/pe  B.  Palatine  teeth  forming  a  straight  series  on  each  side,  meeting  at  a 
more  o/less  open  angle  between  the  nares.  Most  of  the  specimens :  Nos.  4702, 
3992,  4705,  4613,  40H5,  4040,  4698,  3990,  4703,  4694  to  '99,  4081,  3955,  4079. 
Of  these  the  angle  of  the  tooth  series  does  not  extend  beyond  the  anterior  mar- 
gin  of  the  nares  in  twenty-six  specimens,  of  which  one  exhibits  a  small,  ande- 
veloped  tongue,  and  none  have  the  stumps  of  the  branchise  remaining.  In 
eleven  specimens  the  angle  extends  beyond  this  point  (in  3990  and  another  ap- 
proaching an  arch  in  form) ;  and  of  these  the  tongue  is  small  and  larval  in  six, 
and  in  one  of  these  stumps  of  the  branchise  remain  ;  this  last  is  of  medium  sixe 
only,  but  Nos.  4693  and  3694  are  large,  the  first  very  large ;  they  add  the  lar- 
val character  of  a  short,  deep  tail,  it  is  to  be  noted  that  these  specimens  are 
from  Minnesota  and  the  borders  of  British  America,  regions  subject  to  great 
cold,  to  which  cause  we  may,  with  much  probability,  assign  their  characters. 
Two  individuals  presenting  the  same  peculiarities  are  described  under  the  head 
of  A.  tigrinum.  Of  two  specimens  from  Chihuahua,  fully  developed,  the 
teeth  are  of  the  two  types :  of  eight  from  California  one  presents  the  second 
type  only ;  it  is  otherwise  fully  developed. 

Type  C.  The  postnarial  portion  of  the  palatine  series  has  nearly  or  qnite 
assumed  its  transverse  position,  while  the  median  series  remains  in  its  larval 
arch,  extending  more  or  less  in  advance  of  the  nares.  Eight  specimens,  four  of 
the  largest  size:  3955a,  4G78,  4062,  4084;  two  Mus.  Academy,  one  type  of  4. 
maeulatum  Hall.  Of  these  two  have  the  small  tongue  and  traces  of  branchuf, 
while  four  are  fully  developed  in  these  respects. 

Type  D.    Palatine  series  forming  a  parabolic  arch  from  one  extremity  to  the 
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other,  extending  in  advance  of  the  nar(>s.  Three  specimens,  two  of  them  of  full 
bat  not  large  size ;  one  of  the  former  full  double  the  size  of  others  from  the  same 
locality  (the  Platte  Valley),  which  are  referred  to  Types  C  and  B,  has  larval 
tongue  and  branchial  stamps.  The  others,  4066,  with  larval  tongue,  but  the 
branchise  absorbed. 

Here  may  be  mentioned  a  remarkable  specimen,  3982,  which  is  in  all  other 
respects  fully  developed,  where  the  larval  arch  of  teeth  remains,  but  has  be- 
come open  and  slightly  transverse,  extending  but  little  beyond  the  anterior 
margin  of  the  nares.  It  is  intermediate  between  Types  D  and  A,  and  is  the 
result  of  a  retardation  in  development  of  the  larval  arch,  while  Type  B  is 
produced  by  a  retardation  or  preservation  of  the  oblique  lateral  series  of  the 
larva,  at  the  expense  of  the  arch. 

I  add  here  a  description  of  the  var.  californiense,  for  the  sake  of  de- 
termination of  varieties  and  species  that  may  be  found  hereafter. 

The  proportions  of  this  variety  and  general  character  of  the  glands,  pits,  etc., 
appear  much  like  those  of  A,  var.  lurtdum,  in  some  respects  of  A.  punctatum. 
I  do  not  detect  any  patches  of  large  pores  on  the  top  of  the  head  and  neck 
in  one  specimen,  but  in  another  a  series  of  large  whitish  dots  beneath  the 
epidermis  seems  to  indicate  their  presence.  Of  these  one  patch  is  placed  on 
top  of  head  within  the  orbit ;  another  on  the  parotid  region.  Some  pores, 
however,  are  distinctly  visible  behind  the  angle  of  the  mouth,  sending  for- 
ward a  series  along  the  margin  of  the  lower  jaw,  under  the  chin. 

The  head  is  broad  but  also  long,  the  width  being  decidedly  less  than  the 
distance  from  snout  to  gular  fold.  The  gape  is  very  large,  the  length  nearly 
two-thirds  the  width.  The  width  in  seven  specimens  is  contained  4J  times 
in  the  distance  from  snout  to  groin ;  in  one  specimen  four  times  only.  The 
eyes  are  separated  only  by  2  J  lengths  of  the  orbit. 

The  tongue  is  very  large,  nearly  filling  the  whole  lower  jaw.  It  is  three- 
foartbs  the  width  of  the  head. 

There  is  quite  a  difference  in  the  character  of  the  palatine  teeth  of  the 
ten  specimens  before  me.  In  both  the  central  part  of  the  series  forms  a 
decided  Y ;  the  angle  sharp,  and  renching  to  the  line  of  the  anterior  margin 
of  the  inner  nostrils.  The  limbs  extend  backwards  slightly  in  an  S  shape 
to  a  short  distance  behind  the  inner  nostrils  and  in  line  with  their  inner 
border,  and  then  connect  with  the  external  segment  of  the  palatine  series, 
which  extend  (nearly  transversely  but  a  little  oblique  backwards)  to  a  line 
with  the  outer  margin  of  the  inner  nostrils.  In  both  specimens  the  two 
sides  of  the  palatine  series  are  not  symmetrical  and  of  unequal  length, 
one  specimen  showing  a  distinct  interval  between  the  central  V  and  the 
lateral  segment,  as  well  as  at  the  angle  of  the  V ;  in  the  other  these  four 
elements  are  continuoas. 

There  appear  to  be  12  costal  furrows.  The  tail  is  compressed  but  not 
high  ;  in  one  specimen  it  is  as  long  as  head  and  body  ;  in  another  shorter ; 
shows  a  sharp  ridge  above  from  near  the  base  and  from  the  terminal  half 
below  in  one  specimen;  not  so  much  in  another.  The  limbs  are  well  de- 
Teloped ;  the  digits  depressed  and  triangular,  but  less  so  than  in  many 
aquatic  Amblystomata^  as  A.  luridnm. 

The  color  of  the  species  is  blackish  in  alcohol,  rather  paler  below.  On  each 
side  of  the  belly  or  lower  part  of  the  sides  of  body  and  tail  is  a  series  of 
bright  sulphur  yellow  spots,  mostly  nearly  circular,  sometimes  oblong,  and 
varying  in  size,  though  generally  larger  than  the  orbit.  The  spots  are  few 
in  number — five  or  six  from  head  to  tail,  and  four  or  five  on  the  side  of 
Uil. 

In  one  of  the  specimens  are  some  smaller  rounded  spots  on  each  side  of 
the  dorsal  line ;  three  or  four  in  each  series;  these  are  not  symmetrically 
disposed,  as  in  ^.  punctatum. 

As  Dr.  Gray  remarks,  this  species  has  a  certain  resemblance  externally  to 
A.  punetatufhf  which,  however,  never  exhibits  the  series  of  spots  on  the  side 
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of  bellj  and  lower  part  of  sides  of  bodj  and  tail,  the  spots  being  confined 
to  the  vicinity  of  the  median  line  abore.  In  var.  califomierue,  when  dorsal 
spots  occar,  they  are  less  regular,  though  of  much  the  same  size.  In  var. 
luridum  the  yellow  spots  are  much  smaller,  more  numerous  and  more 
scattered;  very  prominent  on  the  belly.  There  are  many  essential  differences 
in  form  from  pimetatum,  as  the  more  widely  separated  external  nostrils,  the 
anterior  angle  of  the  palatines,  the  depressed  short  digits,  more  compressed 
and  sharply  ridged  tail,  etc. 

A  description  of  a  specimen  of  color  var.  y  may  also  be  useful  for  reference. 

The  form  is  very  heavy  and  clumsy ;  the  head  very  broad  ;  the  gape  twice 
as  wide  as  long.  The  inner  nares  are  about  as  far  apart  as  the  outer.  The 
gular  fold  is  very  distinct  and  overlapping ;  the  neck  much  constricted. 

The  body  is  very  large.     There  is  no  dorsal  groove  distinctly  evident. 

The  tail  is  much  compressed,  and  elevated.  In  the  specimen  selected  there 
is  a  sharp  ridge  above  and  below,  near  the  tip. 

The  limbs  are  rather  short ;  the  digits  very  broad  at  the  base,  triangular, 
and  much  depressed.  There  is  little  appreciable  difference  in  the  length  of 
the  third  and  fourth  toes. 

The  tongue  is  very  broad,  wider  than  long,  filling  the  rami  anteriorly,  and 
considerably  more  than  half  the  width  of  the  head. 

The  palatine  teeth  form  anearly  continuous  series,  nearly  straight,  but  slightly 
obtuse  anteriorly  where  it  reaches  to  the  line  of  the  posterior  border  of  the 
inner  nares.  Laterally  the  series  extends  one  diameter  of  the  inner  nares  be- 
yond their  outer  margin.  The  limbs  of  the  very  obtuse  V  are  not  straight, 
but  slightly  bow-shaped.  There  is  a  slight  interruption  along  the  median 
line. 

The  ground  color  is  purplish-black,  with  transversely  elongated  blotches  of 
yellow.  These  appear  to  be  arranged  in  one  dorsal  series  on  each  side  the 
median  line  of  the  back  (coming  up  to  it,  and  the  opposite  ones  sometimes 
confluent),  and  another  on  the  side  of  the  belly  of  larger  size,  and  ascending 
high  on  the  sides.  The  latter  are  sometimes  more  or  less  confluent  on  the 
same  side.  The  central  region  of  the  belly  is  generally  of  the  dark  ground 
color.  There  may  be  six  or  eight  of  these  blotches  from  head  to  base  of  tail, 
and  as  many  on  the  side  of  the  tail,  where,  indeed,  they  generally  form  yellow 
rings,  interrupted  below.  The  limbs  are  blotched  black  and  yellow  in  about 
equal  proportions. 

Professor  Sager  has  described,  with  considerable  care,  a  branchiate  sala- 
mander, as  given  in  the  synonymy,  which  I  think  is  a  larva  of  this  species. 
His  description  points  out  sundry  details  of  its  external  and  internal  organiza- 
tion, which  do  not  differ  from  those  noticed  in  this  species. 

In  the  same  connection  it  may  be  mentioned  that  Prof.  Van  der  Hoeven  has 
recently  described  a  "  perrenni  branchiate,"  which  hecalls  5tr«norfon,  which 
appears  to  correspond  with  the  larva  of  Spelerpes,  while  Necturus*  is  identical 
with  that  of  Batrachoseps. 

Proportional  dimefuiont. 
Specimen  4081.     Yat.  eali/orniense.     Petaluma.     Soft  sp. 

Width  head,  to  distance  from  snout  to  gular  fold 1^ 

«                     "                     "               groin ^ 41 

From  snout  to  gular  fold,  contained  in  distance  from  snout  to  groin...  Sf 

"                        "                    "                        "      behind  anus,  4j 

Distance  anteriorly  between  eyes,  in  length  of  orbit 2| 

*♦      from  eyes  to  nostrils            "                "       li 

"       between  external  nostrils,     "                **       i{ 

"  "        internal         "  "  "       not  2 

Width  of  tongue,  to  width  of  head ..  f 


•  See  Joamal  A.  N.  S.,  1866. 
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Free  portion  of  longest  finger  contained  in  distance  from  elbow  to  tip,  not  qnite  3 

"  *<        toe  "  "         knee  to  tip 3 

Length  tail  from  behind  anus,  to  rest  of  animal less. 

Meaturementt, 

Length  (measured  along  axis  of  body)  from  snout  to  gape '40 

gular  fold -85 

armpit 1''25 

groin 3-00 

behind  anus 3*75 

"  "  *'  "  end  of  tail 6-20 

Width  of  head -70 

"        tongue '45 

Length  of  orbit .* -18 

Distance  between  ejes  anteriorly *40 

*'  **         outer  nostrils '30 

*'  "        inner  nostrils *30 

"  "        armpit  and  groin 1*75 

Height  of  tail  where  highest , '30 

Breadth         "  "  18 

Free  portion  of  longest  finger -28 

From  elbow  to  tip  of  longest  finger -80 

Free  portion  of  longest  toe -30 

From  knee  to  tip  of  longest  toe *90 

Distance  between  outstretched  toes 2  85 

Proportional  dimension*. 

Specimen  3955  (I).    Var.  mavortium.    Fort  Bliss. 

Length  of  g^pe  of  mouth,  to  its  width \ 

Width,  to  distance  from  snout  to  gular  fold equal. 

"  "  "  groin cont.  3J  times. 

"  «*  "  behind  anus 4^     " 

From  snout  to  gular  fold,  contained  in  distance  from  snout 

to  groin 3^ 

From  snout  to  gular  fold,  contained  in  distance  from  snout 

to  behind  anus 4J 

Distance  anteriorly  between  eyes,  in  length  of  orbit 3 

"        from  eyes  to  nostrils  **  "       \-\- 

**        between  external  nostrils        '^  '*       nearly  2 

«*  "         internal        "  »'  "       2J 

Width  of  tongue,  to  width  of  head > rather  more  than  j 

Free  portion  of  longest  finger  contained  in  distance  from 

elbow  to  tip ,.. 3 

Free  portion  of  longest  toe  contained  in  distance  from  knee 

to  tip nearly  4 

Distance  between  outstretched  toes  in  length  from  snout 

to  groin once. 

Length  tail  from  behind  anus,  to  rest  of  animal nearly  equal. 

Meeuurementt, 

Length  (measured  along  axis  of  body)  from  snout  to  gape.....   ^eo 

"  "  "  »  gular  fold lOO 

"  "  "  "  groin 3  50 

"  "  "  "  behind  anus 4-50 

"  "  "  "  end  of  tail 400 

Width  of  head 105 

"         tongue -55 

Lengrth  of  tongue -45 

"        orbit -22 
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Distance  between  eyes  anteriorly ....» *65 

''        ^'         outer  nostrils «  *44 

"         **         inner         "      «..^ -  -45 

Height  of  tail  where  highest ^ *75 

Breadth         "                 "        -45 

Free  portion  of  longest  finger -. ^  *30 

From  elbow  to  tip  of  longest  finger '95 

Free  portion  of  longest  toe  .... »  '32 

From  knee  to  tip  of  longest  toe 1*15 

Distance  between  outstretched  toes Z-90 

Proportional  dimentioru  cf 

Spec.  4082,  type  of  rar  proserpine.     Tamaulipas. 

Length  of  gape  of  mouth,  to  its  width more  than  half 

Width,  to  distance  from  snout  to  gular  fold not  quite  equal* 

''                   <*            **          groin nearly  4. 

"                    "            "          behind  anus 4}+ 

From  snout  to  gular  fold,  contained  in  distance  from  snout  to 

groin 3} 

From  snout  to  gular  fold,  contained  in  distance  from  snout  to 

behind  anus % 

Distance  anteriorly  between  eyes,  in  leng^th  of  orbit 3 

*'      from  eyes  to  nostrils            "                "        1 

"      between  external  nostrils,    "                "        2  nearly. 

•'          "          internal         «*        '*                "        2    " 

Width  of  tongue,  to  width  of  head more  than  half. 

Free  portion  of   longest  finger  contained  in  distance  from 

elbow  to  tip 3  timea. 

Free  portion  of  longest  toe  contained  in  distance  from  knee  to 

tip 3  times. 

Length  tail  from  behind  anus,  to  rest  of  animal less. 

Measurements. 

Length  (measured  along  axis  of  body)  from  snout  to  gape. '34 

"                        "                           "                       gular  fold -60 

"                        "                           "                       armpit -90 

«'                         ''                            "                        groin «  2-00 

'•                       "                           "                       behind  anus..... 2.40 

*'                       "                           "                       end  of  tail 4'10 

Width  of  head -52 

Distance  between  eyes  anteriorly *32 

"             "        outer  nostrils -23 

^'             *<        inner  nostrils '24 

Height  of  tail  where  highest *25 

Breadth         "                **         -12 

Free  portion  of  longest  finger -20 

From  elbow  to  tip  of  longest  finger *60 

Free  portion  of  longest  toe *19 

From  knee  to  tip  of  longest  toe *6l 

Distance  between  outstretched  toes • 1*75 

Proportional  dimensions  of 
Spec.  4696.     Cimarron  R. 

Length  of  gape  of  mouth,  to  its  width , about  one-halt. 

Width,  to  distance  from  snout  to  gular  fold , equal. 

*»  *•  "  groin 4 

From  snout  to  gular  fold,  contained  in  distance  from  snout  to 

groin... 4 
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From  snout  to  gnlar  fold,  contained  in  distance  from  snout  to 

behind  anus nearly  5. 

Distance  anteriorly  between  eyes,  in  length  of  orbit 3 

"       from  eyes  to  nostrils  "  "        Ij 

**       between  external  nostrils,      "  "        nearly  2. 

"  "  internal         »  »*  "         2 

Width  of  tongue,  to  width  of  head little  over  J. 

Free  portion  of   longest  finger  contained  in  distance  from 

elbow  to  tip 3\ 

Free  portion  of  longest  toe  contained  in  distance  from  knee  to 

tip   3J 

Distance  between  outstretched  toes  in  length  from  snout  to 

groin about  equal. 

Width  of  body  compared  with  that  of  head equal. 

Meosuremcnts, 

Length  (measured  along  axis  of  body)  from  snout  to  gape -55 

"  «*  "  gularfold 100 

"  "  "  armpit 1-55 

"  "  "  groin 3-90 

**  "  **  behind  anus 4-75 

"  "  "  end  of  tail 8  75 

Width  of  head 100 

Length  of  orbit -20 

Distance  between  eyes  anteriorly *56 

"  '^        outer  nostrils *35 

"  "        inner     " -36 

Circumference  of  belly 3*75 

Distance  between  armpit  and  groin 2*25 

Height  of  tail  where  highest *70 

Breadth         **  " -40 

Free  portion  of  longest  finger *27 

From  elbow  to  tip  Qf  longest  finger '95 

Free  portion  of  longest  toe , '32 

From  knee  to  tip  of  longest  toe 1*25 

Distance  between  outstretched  toes 3*55 

dt.  No.    No.  of  spec.  Locality.  From  whom  received. 

3990  1      New  Mexico.  Dr.  J.  LeConte,  type  of  spec. 

4084  1         "  "  "         " 

4702  1      San  Francisco  Mts.,  Ney.  {  ^Ti  JIl«r^'''  *^^'  ""^  ^' 

3955  6      Fort  Bliss,  N.  M.  Dr.  S.  W.  Crawford. 

40tS5  1      Mimbres  R.  Dr.  Webb. 

4078  (35)  1      Fort  Thorn.  Dr.  Henry. 
4705  l^  Fort  Union,  Neb,                          Dr.  Hayden. 

4066  1      Rock  Creek,  K.  T.  Lt.  Bryan,  W.  S.  Wood. 

4079  1      Fort  Benton.  Dr.  Hayden. 
4062                 1      Rocky  Mts.                                    Capt.  Beckwith. 

4698  1      Bridgers  Pass.  Lt.  Bryan,  W.  S.  Wood. 
4011                 1      Sand  HUls  of  Platte.  Dr.  Hayden. 

3982  1      Ft.  Pierre.  Th.  A.  Culbertson. 

4020(84)  2      Fort  Laramie.  Dr,  U&jden  (proserpinef). 

4695  Fort  Riley.  Dr.  W.  A.  Hammond. 
4694  (2)             9  Mo.  of  Cimarron.  J.  H.  Clark. 

4697  (365)         ^  Lower  Platte.  Dr.  J.  H.  Cooper. 

4696  J»  N.  Fork  of  Canadian.  J.  H.  Clark. 

4699  Cimarron  R.,  near  Salt  Plains.  " 

4082(91)         3      Tamaulipas.  Dr.  Edwards,  type  jyrof^tntf. 
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4057  1      New  Mexico.  Ed.  Kern. 

3984  Lac  qui  Parle,  Minn.  S.  R.  Riggs. 

4693  N.  Red  River,  H.  B.  T.  C.  Cavileer. 

4081  2      Petaluma,  Gal.  E.  Samuels,  soft  spec.  desc. 

Numerous  specimens  from  near  San  Francisco  in  Mus.  Compnr.  Zoology. 

Ambltstoma  obscurum  Baird. 

M.  S.  Species  nova. 

In  the  greatly  corrugated  condition  of  the  present  specimen,  it  is  impossi- 
ble to  make  out  any  satisfactory  description  of  the  integuments.  They,  how- 
ever, appear  much  as  in  the  other  stout  aquatic  species.  The  head  is  Tery 
broad,  and  the  gape  unusually  large.  The  internal  nostrils  are  Tery  large; 
their  width  half  the  diameter  of  the  eye ;  the  distance  between  their  inner 
borders  is  the  same  as  that  between  the  outer.  The  tongue  is  large,  broader 
than  long  ;  its  width  about  two-thirds  that  of  the  upper  jaw. 

The  palatine  teeth  are  in  four  series  collectively,  forming  a  broad  inTerted 
y  ;  the  angle  is  anterior,  and  would  be  quite  sharp  but  that  there  is  an  in- 
terruption along  the  median  line.  The  branches  reach  as  far  forward  as  the 
anterior  border  of  the  inner  nostrils.  They  are  decidedly  concave  antero- 
externally.  The  two  inner  anterior  sections  of  the  palatine  series  are  eaeh 
about  twice  the  length  of  the  external  ones ;  they  fall  short  of  the  inner  bor- 
der of  the  inner  nares  by  nearly  a  diameter  of  the  latter,  which  space  sepa- 
rates them  from  the  outer  section,  which,  immediately  behind  the  inner  naret, 
are  about  as  long  as  the  latter  are  wide,  and  do  not  pass  exterior  to  their 
outer  border. 

As  nearly  as  can  be  ascertained,  there  are  twelve  costal  furrows.  The  tail 
is  compressed,  but  not  high. 

The  color  appears  to  have  been  of  a  uniform  brown  above  and  on  the  sides  ; 
brownish-yellow  beneath  ;  on  the  sides,  darker  vertical  blotches  can  be  de- 
tected in  the  single  specimen  before  me ;  similarly  indistinct  markings  are 
visible  on  the  tail. 

The  very  convex  frontal  region,  and  the  concave  interrupted  series  of  teeth 
alone  distinguish  this  species  from  the  A.  mavortium  of  the  brown  variety. 
It  differs  from  A.  tigrinum  in  much  larger  inner  nares,  and  more  widely 
separated  nostrils  ;  the  inner  borders  of  the  two  being  at  about  the  same  dis- 
tance, instead  of  having  the  latter  more  approximated.  The  tongue  is  wider, 
as  well  as  the  head.  The  teeth  are  more  Y-shaped,  reach  farther  forward; 
the  outline  of  the  limbs  of  the  V  is  concave  antero- externally,  and  inter- 
rup'ed  by  spaces  equal  to  the  wide  nostrils;  the  outer  sections  not  extending 
beyond  the  nostrils. 

Meaturementi* 

In.  liB. 

Length  (along  axis)  from  snout  to  gape 7*8 

"  »*  "  gularfold 12.76 

"  "  "  axilla 1  8-75 

<*  "  •*  groio 4  1-15 

"  "  '<  behind  vent 6  016 

"  "  of  tail « 3  2- 

'*      from  elbow  to  tip  of  longest  finger 12.76 

«*  "     knee         "  "        toe 1  4-6 

Width  of  head  at  angle  Jaw 10-9 

"      between  eyes  anteriorly 6*1 

<*  *^       external  nares 4'S 

No.    No.  of  spec.  Locality.  From  Whom. 

3994  1  Fort  Des  Moines,  Iowa.  W.  B.  Moore. 

Ambltstoma  xiphias  Cope. 
Spec.  nov. 
The  specimen  selected  as  the  type  of  the  description  has  the  skin  somewhat 
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altered  bj  alcohol,  so  that  an  exact  description  cannot  be  made  of  the  glands, 
pits  and  pores.  There  does  not,  however,  appear  to  be  anj  material  differ- 
ence from  A.  tigrinum  in  these  respects. 

The  head  appears  small  in  proportion  to  the  size  of  the  animal,  and  the 
cheeks  unusuallj  swollen ;  the  width  of  the  head  is  contained  five  times  in 
the  distance  to  f^roin.  The  mandible  projects  beyond  the  end  of  the  muzzle. 
The  eyes  are  rather  small,  distant  three  lengths  of  the  orbit.  The  inner  nos- 
trils are  considerably  more  distant  than  the  outer.  The  tongue  is  large  and 
fleshy,  filling  the  rami  anteriorly,  and  more  than  half  the  width  of  the  bead. 
The  inner  nostrils  are  quite  lateral. 

The  palatine  teeth  form  a  very  obtuse  angle  anteriorly,  reachin;;  to  about  op- 
posite the  middle  of  the  inner  nares,  and  extending  laterally  beyond  them  by 
about  one  diameter.  Tiiere  is  a  slight  interruption  along  the  median  line, 
bot  no  appreciable  one  elsewhere.  The  limbs  of  the  V  are  not  straight,  bui 
form  a  double  curve  (scarcely  appreciable)  on  each  side. 

There  are  twelve  costal  grooves  ;  others  are  not  appreciable,  except  those  at 
the  base  of  the  tail. 

The  tail  is  very  long,  considerably  exceeding  the  rest  of  the  animal ;  much 
compressed  from  the  base,  though  not  elevated.  Oval  in  cross  section,  and 
only  becoming  sharp  near  the  tip,  without  any  crest  No  grooves  are  visible 
along  dorsal  or  ventral  outline. 

There  do  not  appear  to  be  any  peculiarities  in  the  feet  distinguishing  it 
from  other  aqaatic  Ambljfttomat. 

The  color  of  this  species  is  a  yellowish-olive :  brighter  yellow  beneath, 
with  more  or  less  anastomasing  or  reticulating  bands  of  well-defined  brown 
on  the  back  and  sides,  and  a  few  rounded  spots  of  the  same  on  the  belly. 
These  bands  in  width  average  perhaps  the  diameter  of  the  eye,  though  varia- 
ble IB  this  respect. 

Compared  with  A.  tigrinum  this  species  has  a  proportionally  smaller 
head,  mach  longer  tail,  and  different  color ;  yellow  predominating  in  the 
one,  and  brown  in  the  other.  The  relationship,  however,  appears  to  be  very 
close.  The  digits  perhaps  are  narrower,  though  also  triangular  and  de- 
pressed. 

A  larg^  AmUyttoma  mavortium,  No.  4705,  from  Fort  Union,  at  the  mouth  of 
the  Yellowstone,  with  the  same  coloration  as  the  preceding,  differs  in  rather 
shorter  tail,  the  ridge  of  which  is  more  acute ;  broader  toes ;  and  a  con- 
siderably broader  and  otherwise  different  head,  the  width  of  which  is  con- 
tained about  four  times  in  distance  from  snout  to  groin,  not  five  times. 
The  palatine  teeth  do  not  extend  laterally  beyond  the  centres  of  the  inner 
nostrils,  which  are  separated  more  widely  than  are  the  outer.  The  tongue 
is  larger  and  more  fleshy.  The  dusky  marks  on  the  tail  are  not  reticulated, 
but  transverse,  and  the  under  side  is  dusky,  not  yellow.  This  very  great 
and  marked  difference  in  the  form  and  size  of  the  head  ef  the  two  specimens, 
although  that  with  the  smaller  head  is  considerably  the  larger  of  the  two,  in- 
dicates the  distinctness  of  the  species. 

MeantremenU, 

In.      Lin. 

Length  (along  axis)  from  snout  to  gape 7-25 

••  "  "  gularfold 1  0- 

"  "  "  axilla 1  11.26 

"  »<  "  groin , 4  2*6 

"  "  "  behind  vent 6  3- 

"       of  tail 6 

**       from  knee  to  tip  of  longest  toe 1  3*1 

Width  of  head  at  angle  jaw 10-5 

"      between  eyes  anteriorly 6  6 

'*      external  nares 3*7 
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Mua.  No.    No.  of  Spec.  Locality.  Donor. 

4135  1  Colambasi  Ohio.  Leo  Lesquereaoz. 

Ambltstoma  TRisauPTUM  Cope. 
Spec.  noT. 

The  species  is  sto>it  and  heavy  in  build ;  the  head  very  broad,  and  much 
depressed.  The  skin  is  granulated  by  contraction  of  the  alcohol ,  but  in  re- 
spect to  glands,  pits,  etc.,  appears  much  like  other  species.  There  is,  how- 
ever, a  decided  feature  in  certain  particles  which  crowd  the  parotid  region, 
and  are  seen  also  on  the  top  of  the  head  along  the  inner  margin  of  the  orbit, 
and  perhaps  below  the  eye.  I  have  not  noticed  this  character  in  any  other 
species  east  of  the  Rocky  Mountains. 

The  head  is  broad,  ovate,  rather  pointed  anteriorly.  The  inner  and  outer 
nostrils  nearly  the  same  distance  apart.  The  tongue  is  broader  than  long, 
more  than  half  the  width  of  the  head,  filling  the  interspace  of  the  rami  ante- 
riorly. 

The  teeth  are  in  four  very  distinct  patches,  with  decided  intervals.  They 
form  one  transverse  series,  nearly  straight  centrally  (where  they  are  in  a  Use 
with  the  posterior  border  of  the  internal  nates),  but  curving  slightly  back- 
wards laterally.  The  two  central  patches  are  wider  than  the  lateral,  which 
vary  a  little  in  length,  and  are  separated  by  an  interval  half  the  diameter  of 
the  inner  nares  ;  their  distance  from  the  exterior  patches  is  aboat  twice  as 
great,  the  centre  of  the  interval  falling  about  opposite  to  the  inner  border  of 
inner  nares.  The  outer  patches  extend  about  half  a  diameter  beyond  the 
outer  border  of  inner  nares. 

The  remaining  external  characters  of  the  specimen  are  not  different  from 
those  of  A.  1 1  g  r  i  n  u  m. 

The  colors  of  the  specimen  are  much  obscured  by  preservation.  Itappean 
to  have  been  of  a  uniform  dark  blackish  or  bluish-brown,  with  a  single  series 
of  large  transversely  elliptical  blotches  of  yellow  from  head  to  tip  of  tail, 
half  in  body  and  half  in  tail,  the  foremost  one  rounded,  and  placed  behind 
the  eyes.  Those  of  opposite  sides  nearly  meet  on  the  back,  and  are  conflae&t 
on  the  upper  edge  of  the  tail. 

This  is  the  only  species  I  have  seen  of  the  group  in  which  a  strictlj  trans- 
verse series  of  palatine  teeth  behind  the  eye  is  divided  into  four  groups. 

Proportional  dmintioru. 

Spec.  4068.     Ocate  River,  N.  M.   $ . 

Length  of  gape  of  mouth,  to  its  width little  more  than  half- 
Width,  to  distance  from  snout  to  gular  fold not  quite  equaL 

«  (*  groin 4  times. 

From  snout  to  gular  fold,  contained  in  distance  from 

snout  to  groin 3} 

Distance  anteriorly  between  eyes,  in  length  of  orbit 3 

"       from  eyes  to  nostrils  "  "         IJ 

"      between  external  nostrils,    "  "         not  quite  2 

»*  '*  internal        "        "  "        2 

Width  of  tongue,  to  width  of  head over  } 

Free  portion  of  longest  finger  contained  in  distance 

from  elbow  to  tip little  over  3  times.* 

Free  portion  of  longest  toe  contained  in  distance  from 

knee  to  tip ^i 

Distance  between  outstretched  toes  in  length  from  snout 

to  groin about  equal. 

Length  tail  from  behind  anus,  to  rest  of  animal less. 
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Measurements. 

Length  (measured  along  axis  of  body)  from  snout  to  gape *45 

•*                            "                            "                    gular  fold -90 

"                             "                             "                    armpit 1-45 

"                             "                             "                    groin 3-15 

"                            "                            «'                    behind  anus 3-80 

"                            "                            "                    end  of  tail 6-80 

Width  of  head -80 

**        tongue '46 

"        orbit -18 

Distance  between  eyes  anteriorly -50 

"            "          outer  nostrils -22 

"            "          inner        "      -30 

"            "          armpit  and  groin 1-80 

Height  of  tail  where  highest -46 

Breadth            "            "         -24 

Free  portion  of  longest  finger -26 

From  elbow  to  tip  of  longest  finger «  -90 

Free  portion  of  longest  toe -29 

From  knee  to  tip  of  longest  toe '96 

Distance  between  outstretched  toes S'OO 

One  spec.  4068.   $  Ocate  River,  N.  M.,  from  John  Potts. 

Ambltstoma  jeffersonianum  Baird. 

Jour.  Acad.  Nat.  Sci.  i.  283.  Salamandra  Green,  Gontr.  Maclurean  Lyceum  i. 
p.  4,  1827;  Holbr.,  N.  Amer.  Herp.  v.  61,  pi.  14.  Triton  niger  Dekny,  Geol. 
Sarv.  N.  Y.  Zool.  iii.  85,  pi.  15,  f.  35.  Salamandra  granulata  Dekay,  1.  c. 
1842,  78,  pi.  23,  f.  66.  Xipkonura  jeffersoniana  Tschudi,  1838,  Class.  Batr. 
Gray,  Catal.  Brit.  Mus.,  1850,  34.  Amblystoma  fuscum  Hallow.,  Journ.  A.  N. 
Sci.  iii.  355.     Amb,  laterals  Hallow.,  1.  c.  352. 

Body  decidedly  more  slender  and  elongate  than  in  A.  punctatum.  Skin 
everywhere  smooth,  and  showing  througli  the  transparent  epidermis  the  ends 
of  the  glands,  which  thickly  stud  the  entire  surface.  Under  a  lens  are  seen 
numerous  small  rounded,  shallow  pits  between  the  glands,  not  on  them.  The 
contraction  of  the  skin,  in  strong  alcohol,  between  these  glands,  would  readily 
impart  a  granulated  appearance.  The  glandules  are  accumulated  inlo  a  thin 
stratum  above  the  parotid  groove. 

The  head  is  elongated,  with  the  muzzle  obtuse  or  truncate,  the  greatest 
width  contained  one  time  in  the  distance  to  gular  fold,  and  from  four  and 
a  half  to  five  times  to  the  groin ;  the  distance  to  the  gular  fold  is  contained 
three  and  two-thirds  times  in  that  to  the  groin.  The  eyes  are  rather  large, 
and  situated  far  behind.  They  are  distant  once  the  length  of  the  orbit  from 
the  nostrils  (which  are  separated  by  nearly  twice  this  length).  The  anterior 
extremities  of  the  orbit  are  distant  more  tnan  twice  this  length. 

The  gular  fold  or  furrow  is  distinct,  not  very  prominent  above  ;  that  behind 
the  angle  of  the  jaws  is  inconspicuous,  as  is  the  lateral  parotid  furrow- 
There  are  twelve  costal  furrows,  including  the  inguinal  and  axillary. 

The  tail  is  a  little  shorter  than  the  body  and  head  (measuring  from  poste- 
rior extremity  of  vent.)  It  is  oval  in  cross  section,  largest  below,  though 
without  any  ridge  or  crest.  It  is  little  higher  than  broad  at  the  anus,  but  be- 
comes more  and  more  compressed  to  the  tip,  the  upper  and  under  outlines 
remaining  nearly  parallel  for  a  considerable  distance.  The  anal  slit  is  pro- 
longed into  a  groove,  which  extends  beneath  the  tail  to  its  very  tip. 

The  tail  is  curved  strongly  upwards  in  the  alcoholic  specimen,  but  this  is 
due  to  the  corrugation  of  the  spirit. 

The  limbs  are  largely  developed,  and  the  toes  very  long.  The  digits  cylin- 
drical, depressed,  without  any  lateral  or  basal  web.    The  third  finger  is  long- 
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est,  then  the  second,  fourth  and  first.  It  is  one-third  the  length  of  arm  from 
elbow.  The  fourth  toe  is  longest,  then  the  third  (but  little  shorter),  second, 
fifth  and  first ;  it  is  contained  about  two  and  a  half  or  two  times  in  the  length 
of  leg  from  knee.  The  expanse  of  the  outstretched  toes  is  very  nearly  equal 
to  the  distance  from  snout  to  the  groin.  The  length  of  the  limbs  yaries  a 
little  ;  when  extended  on  the  sides  they  may  scarcely  meet,  or  considerably 
overlap. 

The  tongue  is  thick  and  fleshy;  much  as  in  A. punctatum. 
The  teeth  are  in  four  patches  ;  the  two  central  in  nearly  a  straight  line,  or 
forming  in  smaller  individuals  a  very  obtuse  j^,  the  angle  anterior,  but  not 
passing  the  pobterior  border  of  the  internal  nares  ,*  the  sides  of  the  ^  are  per- 
haps slightly  concave  anteriorly.  This  patch  or  line  extends  to  the  inner 
nares,  and  is  there  continuous  with  the  lateral  patches,  which  are  short, 
nearly  straight,  about  one-fourth  the  central  patch,  and  form  the  posterior 
border  of  the  inner  nares.  These  are  large,  far  back,  and  widely  separated. 
In  alcohol,  after  long  immersion,  the  specimen  is  nearly  uniform  light  liver- 
brown,  paler  beneath,,  without  any  spots. 

Length  from  snout  to  gular  fold *70 

«  "  groin a*65 

"  "  end  of  anus -  3-20 

<*        remnant  of  tail 2*50 

Width  of  head -50 

Length  of  mouth,  along  median  line *38 

*'        forearm  from  elbow *62 

'*        leg  from  knee *85 

The  specimen  from  which  the  preceding  description  has  been  taken,  is,  if 
not  the  original  upon  which  Dr.  Green's  species  was  founded,  at  least  one 
collected  in  the  same  locality  and  named  by  him,  having  formed  part  of  his 
collection,  and  presented  many  years  ago  by  its  owner  to  the  Smithsonian 
Institution.  The  ** light  blue  spots''  so  conspicuous  in  fn»sh  specimens 
have  disappeared. 

Dr.  Holbrook,  in  describing  this  species  has  mixed  with  it  the  account  of  the 
tongne  and  teeth  of  Plethodon  glutinosus^  which  it  somewhat  resembles,  bat 
which  may  be  readily  distinguished  externally  by  the  lighter  silvery  spots,  and 
much  shorter  digits.  This  induced  Dr.  Uallowell  erroneously  to  make  th«« 
species  a  synonym  of  P.  glntinosus.  The  error  had  its  origin,  no  donbt,  in 
the  nearer  resemblence  of  the  var.  iateraU  to  the  latter  species. 

A  eonfasion  of  the  specimen  described  with  the  type  of  DeKay's  Falaman- 
dra  granulcUa,  exhibits  no  appreciable  difference  except  in  the  darker  color, 
rather  more  depressed  toes,  and  perhaps  more  massive  looking  jaws  of  the 
latter,  the  mnzcle  a  little  more  pointed  ;  all  uncertain  characters  iu  nlcoholie 
specimens.  The  palatine  teeth  are  in  better  preservation  than  in  the  speci* 
men  here  described.  The  central  patch  is  interrupted  along  the  middle  line 
and  does  not  «xtend  quite  so  far  laterally.  The  legs  and  digits  are  much 
lengthened,  the  igure  and  description  of  Holbrook  (see  DeKay)  conveying  a 
very  erroneous  impression  in  this  respect.  The  granulation  referred  to  is 
in  part  the  optical  effect  of  the  glands  of  the  skin,  showing  through  the 
transparent  epidermis ;  partly  the  result  of  contraotion  of  the  skin  by 
alcohul. 

In  the  type  specimen  there  are  no  symmetrically  arranged  patches  of  pores 
on  the  head.  Their  absence  may  be  owing  to  the  long  continued  pn^serva- 
tion  of  the  specimens  or  to  some  accidental  deficiency.  In  the  type  of  gram' 
ulatn  these  are  quite  visible.  They  are  very  distinctly  shown  in  No.  4688, 
where  there  is  seen  a  straight  series  interior  to  the  eye  and  nostril  (not 
reaching  to  the  latter),  bending  abruptly  behind  the  eye  and  passing  beneath 
it.    On  the  parotid  region  above  the  lateral  groove  is  a  slightly  curved  line 
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of  six  or  eight  pores,  aod  a  shorter  straight  one  above  it.  Below  the  groove 
is  a  crowded  patch  which  is  continaed  into  a  simple  series  along  the  inner 
edge  of  the  lower  jaw.  One  or  two  are  seen  at  the  side  of  the  base  of  the 
lower  jaw,  and  others  along  the  sides  of  body. 

It  has  been  stated  that  in  the  tjpe  no  indication  of  light  spots  was  visible. 
In  others,  however,  of  more  recent  preservation,  these  are  quite  evident.  In 
the  smallest  specimen  of  3998  are  visible  numerous  rounded  irregularly  disposed 
light  spots  on  the  lower  part  of  the  sides,  with  some  scattered  over  on  the 
belly  averaging  half  the  size  of  the  eye,  but  with  faintly  defined  margins. 
Some  scattered  ones  are  seen  on  the  side  of  the  tail ;  these  may  be  plumbe- 
ous or  bluish  in  life. 

In  the  largest  specimen  of  3979,  Ripley,  Ohio,  these  bluish  spots  are 
quite  evident  on  the  side  of  body  and  tail. 

Generally  the  ground  color  is,  of  the  alcoholic  specimen,  olive  brown,  some- 
times blackish,  lighter  beneath.  The  color  of  the  living  animal  is  similar  to 
that  above  described  from  alcoholic  specimens. 

The  youngest  specimen  examined  is  about  two  inches  long  and  is  not  ma- 
terially dilferent  from  the  adult,  although  the  two  inner  palatine  patches 
appear  more  arched. 

There  are  two  varieties  of  this  species  other  than  the  typical,  as  follows  : 

Var.  fu  scum  {Amblystomafuacam  Hallow.)  is  dark  brown,  with  an  espe- 
cially dark  shade  or  band  along  the  sides.  Type  in  Mus.  Academy  from  near 
Hanover  Co.,  W.  Indiana.     3G97  Mus.  Smithsonian,  Clarke  Co.,  Va. 

Measurements  of  3697. 

Length  from  snout  toend  of  mouth -30 

**            *»            gularfold -55 

**            "            groiti 1-90 

•*            «*            end  of  anal  slit 2*25 

**            **            end  of  tail 380 

Width  of  head -40 

Fore  arm  from  elbow '50 

L^  from  knee *62 

Extent  of  hind  leg 1-&0 

Var.  laterale  {Ambl.  laterale  Hallow).  The  length  of  the  fissure  of  the 
eye  enter  the  width  between  the  anterior  canthi  of  the  same  twice  only.  The 
color  black  with  large  white  spots  on  the  sides  and  tail,  and  smaller  ones  on 
the  belly.  Size  about  half  the  size  of  the  adult  of  the  typical  variety,  and 
the  medium  series  of  palatine  teeth  convex  forward.  The  distribution  of  this 
form  is  northward.  Specimens  7011  and  6941  from  Milwaukee  and  high  land 
between  River  St.  Lawrence  and  Hudson's  Bay.  In  .Mus.  Academy,  from  Michi- 
gan and  from  north  side  Lake  Superior. 

The  dark  color  of  the  coagulated  blood  in  the  vena  lateralis  gives  rise  some- 
times to  the  deceptive  appearance  of  a  color  stripe. 

Oat.  No.  No.  of  Spec.  Locality.  From  whom  received. 

3968  1  Canonsburg,  Pa.     Dr.  F.  Bache. 

3979  4  Ripley,  Ohio.  Dr.  Hoy. 

3998    ,-}J®   \  12  Cleveland,  Ohio.    Dr.  Kirtland. 

3989  2  New  York.  N.  Y.  SUte  Cab.  ^^^^^jj^  DeKay"."' 

3997  1  Racine,  Wis.  Dr.  Hoy. 

4689  1  Lake  Superior.       Dr.  Hoy. 

4690  2  8t.Catharine,C.W.D.  W.  Beadle. 
3888  2(larva)Burlington,  Vt.     Z.  Thompson. 

Also  from  Philadelphia. 
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Ahbltstoma  platineum,  Cope  sp.  no  v. 

This  is  one  of  the  more  elongate  species  and  in  manj  respects  alliid  to 
the  A,  jefferttonianum. 

The  head  is  oval  and  the  muzzle  roanded.  The  length  of  the  fissure  of  tbe 
eye  equals  the  distance  of  the  nostril  from  the  same,  is  but  little  less  than 
the  distance  between  the  nares,  and  half  or  a  little  more  of  the  distance 
between  the  anterior  canthns  of  the  same.  Inner  and  outer  nares  the  same 
distance  apart.  Greatest  width  of  head  5*5  to  6  times  in  length  from  end 
muzzle  to  groin,  five  sevenths  length  from  chin  to  gular  fold.  Canthns  of 
month  behind  canthns  of  eye.  A  series  of  pores  along  the  superciliarji 
which  pass  round  the  orbit  behind  and  below  ;  a  scattered  longitadinal  series 
on  the  parotoid  region,  and  a  transverse  aggregation  of  the  same  on  each  side 
below  parotoid  groove  ;  a  single  series  of  the  same  for  a  short  distance  inside 
the  ramus  of  the  mandible.  The  parotoid  region  possesses  a  thin  stratum  of 
dermal  cryptfe. 

Costal  folds  12  ;  the  anterior  is  a  little  distance  behind  the  axilla.  Toes 
subcylindric,  similar  to  that  of  the  A.  jeffersonianum;  in  one  specimen 
(type)  they  are  separated  by  nearly  an  intercostal  space  when  the  limbs  are 
pressed  to  the  sides  ;  in  another  they  meet.  Tail  rounded  above  at  bale, 
finally  much  compressed,  but  not  elevated,  equal,  in  one  specimen  body  and 
head  to  middle  orbit,  measured  from  posterior  extremity  vent.  In  the  type, 
however,  it  is  much  shorter,  extending  from  its  basis  only  to  tbe  eighth  costal 
fold  (from  groin),  but  I  am  not  sure  that  this  is  normal. 

Color  leaden,  in  type  paler  below  with  numerous  indistinct  whitish  blotches. 
Eye  lids  yellowish  margined.  Sp.  4688  has  the  abdomen  darker  and 
without  spots. 

No.  Locality.  Donor.  No.Sp. 

7145  Cleveland,  Ohio.  Prof.  J.  P.  Kirtland.  1 

4688  Unknown.  Prof.  Agassiz.  1 

The  narrower  head  and  more  elongate  body  will  distinguish  this  species  from 
the  A.  JHffersonianum.  It  is  readily  distinguisha^>le  among  many  indi- 
viduals, nevertheless  many  of  those  of  the  var.  1  a  t  e  ra  1  i  s  approach  it  in  the 
proportions  of  the  parts  of  the  head  to  each  other.  These  points  are  tbe 
closer  approximation  of  the  eyes  and  of  the  nostrils.  The  shorter  body  is, 
however,  always  preserved.  The  size  of  the  lateralis  is  considerably  less. 
Those  of  the  typical  var.  of  the  same  species  are  invariably  stouter,  not 
only  in  body  but  head. 

Ambltstoma  macbodacttlum  Baird. 

Joum,  Ac.  N.  Sci.  Phila.  i.  p.  292. 

This  species  is  the  slenderest  of  all  our  speces  of  Amhlfistoma^  in  this 
respect  as  well  as  length  of  digits  exceeding  even  the  A.  jeffersonianum. 

The  specimen  before  me  is  too  small  to  furnish  any  reliable  indication  as  to 
the  character  of  the  glands,  and  pores  of  the  skin.  These  are  probably 
much  as  iu  A.  jeffersonianum.  No  pores  are  visible  on  the  head  arranged  in 
regular  patterns. 

The  head  is  rather  large,  depressed  and  elongated,  with  a  moderate  con- 
striction at  the  neck.  The  eyes  are  prominent  and  distant  less  than  two 
lengths  of  the  orbit.  The  outer  and  inner  nostrils  are  each  about  one  orbit 
distant.  The  width  of  the  head  is  about  three-quarfers  the  distance  to  gular 
fold. 

The  tongue  is  oval  and  longitudinal.  The  palatine  teeth  are  in  three  or 
four  patches,  the  central  largest,  occasionally  separated  by  an  interval  leas 
than  half  the  diameter  of  the  inner  nostrils ;  together  they  form  a  line, 
slightly  angular  anteriorly,  where  they  reach  to  about  opposite  the  centre  of 
the  inner  nostrils  ;  laterally  they  pass  a  little  the  outer  margin  of  the  inner 
nostrils. 
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The  body  is  ojlindrioal-depressed,  with  twelve  costal  farrows.  The  tail  is 
broken  ;  bat  from  what  is  left  appears  to  be  somewhat  compressed,  bat  mach 
roanded. 

The  color  in  alcohol  appears  to  be  brown  with  a  well  defined  broad  dorsal 
stripe  of  grayish  brown,  which  involviog  the  whole  upper  surface  of  the  head 
and  neck  contracts  on  the  nape,  swelling  again  on  the  back,  with  an  averag*^ 
breadth  of  the  outer  orbital  space  ;  this  stripe  seems  to  extend  to  the  end  of 
the  tail.  Ou  each  side  of  this  dorsal  stripe  is  a  suffasion  of  dark 
brown  which  gradually  pales  through  the  color  of  the  sides  into  the  belly  ; 
there  are  also  a  few  spots  of  the  same  in  the  dorsal  stripe.  There  are  a  few 
grayish  white  dots  scattered  along  the  sides,  and  perhaps  on  the  limbs. 

Two  specimens  (4054)  from  Paget  Sound,  agree  in  form  with  the  preceding 
specimen ;  the  two  central  patches  of  palatine  teeth  perhaps  a  little  more 
angularly  arranged,  Instead  of  the  grayish  dorsal  stripe,  however,  there  is  a 
brownish  red  one,  and  the  sides  are  of  a  darker  and  more  continuous  brown. 
No.  4711  has  a  similar  character  of  palatines  but  a  coloration  more  like  the 
type.  The  palatines  in  fact  extends  a  little  in  front  of  the  anterior  border  of 
the  inner  nostrils. 

Proportional  Dimensions  of  4042. 

Length  of  gape  of  mouth,  to  its  width two  thirds. 

Width,  to  distance  from  snout  to  gular  fold ...»  about  }. 

**  "  "  groin 5  times. 

From  snout  to  gular  fold,  contained  in  distance  from  snout  to 

groin 3J. 

Diatauce  anteriorly  between  eyes,  in  length  of  orbit less  than  2. 

'*       between  external  nostrils one  orbit. 

**  **        internal «* 

Free  portion  of  longest  finger  contained  in  distance  from  elbow 

to  tip about  2J, 

Free  portion  of  longest  toe  contained  in  distance  from  kneee  to 

tip 2i. 

Distance  between  outstretched  toes  in  length  from  snout  to 

groin about  equal. 

Number  of  costal  furrows  (including  axillary  and  inguinal)....  12. 

Measurements, 

Length  (measured  along  axis  of  body)  from  snout  to  gape *20 

**                    •*                "                               gular  fold -44 

*'                    **                "                               armpit -65 

"                     "                **                                groin 1-50 

"                    "                "                               behind  anus 1-82 

"                    **                •*                               end  of  tail broken 

Width  of  head -30 

'*         tongue '17 

Length  of  orbit -12 

Distance  between  eyes  anteriorly '20 

**            **       outer  nostrils '12 

**            "        inner  nostrils '12 

"            "       armpit  and  groin '90 

Height  of  tail  where  highest *18 

Free  portion  of  longest  finger '15 

From  elbow  to  tip  of  longest  finger *39 

Free  portion  of  longest  toe •20 

From  knee  to  tip  of  longest  toe '50 

Distance  between  outstretched  toes l*4l> 

Total  length  of  a  larger  specimen 4in.41. 
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Locality.  From  whom  received. 

Astoria,  0.  Acad.  Nat.  Science. 

Simiahmoo.  A.  Camp^ll. 

Paget  Sound.  Dr.  Saoklej. 

i)     Wash.  Terr.       (Aug.  1.)  Dr.  Cooper. 

Chiloweyaik  Lake,  Or*g  Dr.  C.  B.  Kenneilj. 

Walla  Walla,  Ft.  Benton.  Lt.  Mullen. 

Amdltbtoma  paroticum  Baird. 
Spec.  noT. 

This  Salamander  is  of  very  pecaliar  character.  It  is  one  of  the  stont-bodied 
species,  in  this  respect  abont  eqaal  to  A,  punctatum,  bat  with  a  broader 
head. 

In  the  type  specimen  (4708)  the  skin  is  remarkably  free  from  pits,  pores 
and  milk  glands.  These  are  fonnd  on  the  parotid  region,  both  above  and  be- 
low the  horizontal  farrow  from  eje  to  side  of  neck,  which  is  swollen  in  oonse- 
qaunce.  There  is  also  a  small  patch  on  top  of  head,  bordering  the  orbit ;  a 
patch  on  the  spaces  between  the  intercostal  farrows,  on  the  upper  part  of  the 
sides,  extending,  thoagh  faintly,  nearly  to  the  belly.  Along  the  ridge  of  the 
tail,  bordered  below  by  an  indented  line,  the  glands  are  thickly  crowded.  A 
few  scattered  glands  are  seen  along  the  back.  Elsewhere  the  skin  is  jMrfeetlr 
smooth  and  glandless,  with  the  mnscle  directly  beneath  it,  although  probably 
when  fresh  the  usaal  shallow  pits  of  the  groap  stad  the  skin  thickly  evefy- 
where,  as  nsnal.  These  are  distinctly  visible  in  a  second  specimen,  4709.  In 
this,  also,  the  glands  are  more  numerous  on  the  back,  and  extend  farther 
down  the  side  of  the  tail. 

The  head  is  broad  and  depressed ;  considerably  constricted  at  the  neck. 
The  eyes  are  nnusaally  large  and  prominent  for  the  genus  ;  separated  anteri- 
orly by  abont  twice  the  length  of  their  orbits ;  distant  from  the  nostrils  less 
than  this  length.  The  oater  and  inner  nostrils  are  respectively  about  equi- 
distant by  little  more  than  one  length  of  the  orbit. 

The  tongue  is  moderate,  nearly  orbicular,  filling  the  rami  only  anteriorly, 
and  hardly  more  than  half  the  width  of  the  head. 

The  teeth  are  in  fonr  patches,  forming  a  transverse  series,  slightly  angular 
anteriorly,  where  they  extend  to  about  opposite  the  centres  of  the  inner  nos- 
trils. The  two  central  patches  are  rather  the  larger,  with  a*  slight  interval. 
They  extend  postero-laterally  nearly  to  the  inner  margin  of  inner  nostrils ; 
these  are  separated  from  the  enter  patches  by  an  interval  nearly  the  width  of 
the  inner  nostrils.  The  lateral  patches  extend  a  short  distance  beyond  the 
outer  margin  of  the  inner  nostrils.  The  sphenoidal  ];>ortion  of  the  roof  of  the 
month  is  much  restricted  laterally  and  behind. 

The  body  is  fall,  rounded  and  depressed ;  there  are  eleven  costal  furrows, 
including  inguinal  and  axillary. 

The  tail  is  compressed,  but  oval  in  cross  section,  with  the  lower  edge  rather 
sharp  towards  the  end  ;  the  upper  outline  is  much  rounded.  It  is  not  high, 
and  not  as  long  as  the  rest  of  head  and  body ;  longer  than  from  snout  to  groin. 
In  one  specimen  there  is  a  distinct  furrow  along  the  under  side. 

The  limbs  are  large  ;  the  digits  lengthened,  more  depressed  than  in  A.pun^- 
tatum^  but  linear,  not  triangular  in  shape.  The  lateral  ones  are  more  lengths* 
ened  than  nsnal,  and  those  of  each  limb  are  more  nearly  of  a  length.  The  free 
portion  of  longest  finger  is  more  than  one-third  from  tip  to  elbow ;  that  of 
longest  toe  in  the  same  proportion. 

The  gape  of  the  head  is  wide ;  the  length  more  than  half  the  width.  The 
width  of  the  head  is  contained  fonr  times  in  distance  from  snout  to  groin. 

The  color  in  one  specimen  is  everywhere  a  dull  reddish  olive  or  brown, 
paler  beneath,  and  without  the  trace  of  any  spots.  No.  4707  Is  much  darker 
— nearly  black. 

The  Amblystoma  trisruptum  Cope,  from  Ooate  Creek,  is  similar  to  the 
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present  species  in  the  intervals  between  the  four  palatine  patches  and  the 
glands  on  the  parotid  region.  The  rest  of  the  skin,  however,  as  far  as  can  be 
ascertained,  is  glandular,  as  in  A.  punctatumy  tigrinwn^  etc.  The  digits,  too, 
are  shorter,  flatter,  more  irregular,  the  lateral  and  central  more  unequal ;  the 
ejes  are  much  smaller  and  farther  apart ;  there  are  12  costal  farrows,  not  11, 
etc. 

Proportional  Dimensions. 

Length  of  gape  of  mouth,  to  its  width «....  more  than  half. 

Width,  to  distance  from  snout  to  gnlar  fold cont.  l\ 

groin -4 

behind  anus -|-5 

From  snont  to  gular  fold,  contained  in  distance  from  snout 

to  groin  3]^  • 

behind  anus        +4 

Distance  anteriorly  between  eyes,  in  length  of  orbit 2 

from  eyes  to  nostrils little  over  1. 

between  external  nostrils '*        1. 

internal  nostrils about  1. 

Width  of  tongue  to  width  of  head little  over  half. 

Free  portion  of  longest  finger  contained  in  distance  from 

elbow  to  tip 2| 

Distance  between  outstretched  toes  in  length  from  snout  to 

groin  equal. 

Measurements, 

Length  (measured  along  axis  of  body)  from  snout  to  gape 50 

gular  fold .  .95 

armpit 1.50 

groin 3-10 

behind  anus 3*80 

end  of  tail 7*20 

Width  ofhead -75 

tongue *40 

Length  of  orbit -25 

Distance  between  eyes  anteriorly *45 

outer  nostrils *25 

inner  nostrils '24 

Height  of  tall  where  highest *45 

Breadth       "  "  -20 

Free  portion  of  longest  finger *30 

From  elbow  to  tip  of  longest  finger *83 

Free  portion  of  longest  toe *35 

From  knee  to  tip  of  longest  toe 1*00 

Distance  between  outstretched  toes 3*05 

LocaMty.  From  whom  received. 

Chiloweyuck,  W.  T.   (1859)  A.  Campbell  (type). 
Near  Simiahmoo.  '* 

Coal  mines  of  Vancouver  Isl.  Alden  W.  Hewson. 

Puget's  Sound.  Dr.  Kennerly. 

Ambltbtoma  aterbimdm  Cope. 
Sp.  noT. 

This  is  a  stout  species,  having  a  form  of  head  intermediate  between  that  of 
the  A.  tenebrosum  and  A.  mavortium.  The  dentition  is  quite  pecu- 
liar, and  with  the  ensemble  of  its  characters,  refers  it  to  the  immediate  neigh- 
borhood of  the  A.  tenebrosum. 

Head  a  broad  oval ;  its  greatest  width  a  little  over  f  the  length  from  end 
muzsle  to  gular  fold,  and  4*2  in  same  to  groin.    The  puoil  marks  three* sey- 
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enths  the  distance  from  oanthns  of  moath  to  external  nostril.  Fissare  orlnt 
eqaal  length  from  same  to  nostril,  and  enters  1*66  times  width  between  the 
latter ;  it  is  contained  2*25  times  in  width  between  anterior  caiithi  of  eyes. 
Cantbus  rostralis  marked  at  orbit,  terminating  verj  obtusely  at  nostril;  the 
profile  descends  steeply  from  line  of  latter,  not  being  prolonged  as  io  A.  tene- 
brosum  Thus  from  the  line  connecting  middle  of  inner  nares  to  lip  ia  '75 
external  internarial  distance,  and  '6  between  anterior  oanthns  of  eyes ;  in  A. 
tenebrosum,  same  equals  internarial  width,  and  '75  the  distance  between 
eyes.  The  distances  between  inner  and  outer  nares  are  the  same  ;  the  former 
are  round.  The  series  of  palatine  teeth  commence  only  opposite  the  middle  of 
the  posterior  margin  of  the  internal  nares,  and  describe  a  slight  curve  roun4 
their  inner  margins  to  a  point  just  in  advance  of  their  anterior,  then  turn  ab- 
ruptly inwards  and  slightly  backwards,  making  a  right  angle  with  their  pre> 
vious  course  ;  they  converge  but  do  not  unite. 

Tongue  large,  as  broa<l  as  long.  Gular  fold  well  marked ;  parotid  groove  not 
visible,  perhaps  accidentally.  It  is  difficult,  as  in  the  A.  tenebrosum,  to 
distinguish  the  costal  folds  ;  there  are  not  more  than  12. 

The  tail  is  short  and  stout ;  its  upper  edge  is  much  compressed,  as  is  the 
posterior  half;  its  glandular  structures  are  much  less  developed  than  in  other 
species  of  Amblystoma,  the  crypts  of  the  crest  being  minute  and  globular. 
Length  of  tail  equal  from  its  origin  (posterior  margin  vent)  to  posterior  outline 
of  sternum. 

The  extremities  are  very  stout,  just  meeting  when  laid  along  the  side.    The 
palms  and  soles  are  very  wide,  and  the  toes  short  and  flattened ;  they  stand, 
as  regards  length,  behind  3 — 4—2—5—1 ;  before  3—2  -4—1. 
The  color  is  black  above,  lead*  colored  below. 

In.    Lin. 

Length  from  snout  to  gape  (flat  proj.) 7*1 

gular  fold 12-75 

axilla l»'l 

groin  .% 39* 

end  of  vent 48* 

end  tail 6    6. 

Width  of  head 9'75 

tongue 6*2 

between  eyes  anteriorly 5. 

nostrils 4. 

inner  nostrils 3. 

from  eye  to  nostril 2*28 

Circumfervnce  belly 23*6 

Greatest  heiKht  tail 6.4 

width     •*   4'6 

Free  portion  longest  finger 2'5 

From  elbow  to  tip  of  do 975 

Free  part  longent  toe 3* 

Knee  to  tip  of  do 11* 

Extent  of  outstretched  toes 3    3*1 

No.  5242.  From  North  Rooky  Mountains.     Lieut.  Mullen. 

Amblystoma  tbnebrosdm  Baird  and  Girard.  ^ 

Pr.  A.  N.  S.  Phila.  1852,  174.     U.  S.  Exp.  Ex.  Kept.  p.  14,  Tab. 

This  species  forms  the  type  of  a  special  section  of  the  genus,  differing  as  it 
does  from  all  other  Amhlyntomata  of  North  America.  It  is  especially  character- 
ized by  its  massive  frame  and  huge  size  among  true  Salamanders,  as  well  ai 
by  other  peculiarities  hereafter  to  be  mentioned. 

The  corrugation  of  the  skin  prevents  any  critical  examination  of  its  oharao- 
ter  in  respect  to  glands,  pits,  etc.    It  is  certainly  less  glandular  than  in  A, 
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punctntum  or  luridum,  althongb  scattered  glands  may  be  detected  closely  and 
eTenly  distribated  on  the  whole  back  and  sides  and  on  the  chin  :  the  remain- 
ing nnder  parts  and  snout  before  the  eyes  are  smooth. 

The  head  is  very  massively  built ;  large  ;  broadest  behind  the  eyes  and  tri- 
angular ;  the  sides  being  nearly  straight  to  the  narrow  and  rounded  tip.  The 
eyes  are  very  large  and  prominent,  separated  by  less  than  two  lengths  of  the 
orbit,  and  distant  less  than  one  length  from  the  outer  nostrils,  which  are  sepa- 
rated by  l|orbits  distance,  and  placed  on  the  side  below  the  distinct  canthus 
rostralis.  The  outer  nostrils  are  much  more  distant  than  the  inner,  which  are 
very  large,  much  excavated  and  have  the  external  canal  occupied  by  a  soft 
plaited  membrane. 

The  tongue  is  thick  and  fleshy,  nearly  orbicular ;  but  angular  anteriorly. 
It  fills  up  the  lower  jaw  pretty  well,  and  is  more  than  half  the  width  of  the 
head. 

The  palatine  teeth  are  in  two  patches  only ;  each  very  slightly  convex  an- 
teriorly, coming  together  at  a  slight  angle  with  the  apex  backward,  but  sepa- 
rated along  the  median  line.  Laterally  the  patches  of  teeth  form  the  poste- 
rior margin  of  the  inner  nares,  and  do  not  extend  beyond  their  outer  margin. 
The  entire  series  is  thus  posterior  to  the  nostrils.  In  younger  specimens  the 
Berii»s  are  more  transverse,  the  inner  extremities  slightly  incurved. 

The  width  of  the  head  is  contained  1^  times  in  distance  to  gular  fold,  and  4 
times  to  groin. 

The  body  is  rounded  and  depressed.     There  are  12  costal  furrows. 

The  tail  in  the  two  specimens  before  me  is  considerably  less  than  half  the 
total  length.  It  is  mucb  compressed  from  near  the  base,  and  the  edges  near 
the  end  are  quite  sharp.  It  is  far  short  of  being  as  deep  at  the  base  as  the 
body. 

The  limbs  are  stout ;  the  digits,  the  fingers  especially,  are  short,  consider- 
ably depressed,  but  linear  and  blunt  at  the  tip ;  the  under  surfaces  of  these 
are  somewhat  swollen  into  a  kind  of  bulb,  which  in  alcohol  contracts  into 
something  the  appearance  of  a  disk.  The  third  finger  is  longest,  but  is  very 
little  more  than  the  2d,  and  this  than  the  1st  and  4th.  The  third  finger  is 
contained  nearly  4  times  in  the  distance  from  elbow  to  tip.  The  4th  toe  is 
longer  than  3d  in  three  specimens,  in  one  the  3d  exceeds  the  4th  a  little,  and 
the  same  are  nearly  equal  in  case  of  the  fingers. 

The  color  of  this  species  in  alcohol  is  a  kind  of  dark  reddish-brown,  pale 
beneath,  mottled  and  marbled  above  and  on  the  sides  with  darker  brownish  ; 
most  distinct  on  the  head,  especially  on  the  snout,  where  the  skin  is  perfectly 
smooth.     The  head  shows  a  tinge  of  greyish  in  the  ground  color. 

(For  fresh  color  see  the  figure  in  Qirard's  Herpetology  of  the  United  States 
Exploring  Expedition.) 

There  are  two  varieties  of  this  species  : 

a.  Where  the  loreal  region  is  flat  and  the  muzzle  narrower  before  the  or- 
bits, and  the  marblings  confined  to  the  head  ;  the  body  being  of  a  nearly  uni- 
form brown  ;  represented  by  specimens  4710  and  4053. 

0.  The  loreal  region  swollen  in  front  of  orbits,  and  hence  the  muzzle  broader ; 
the  ground  color  greyish,  with  coarse  brown  marbling,  like  large  hollow  spots, 
distributed  over  the  whole  upper  surfaces  of  the  body  and  tail.  Represented 
by  No.  5981.  and  a  large  specimen  (length  8  in.  6  lin.)  in  Mus.  Academy  Nat. 
Soienoes,  from  Body  Bay,  lat.  38^  18'  N.,  on  the  coast  of  California,  procured 
by  our  esteemed  correspondent,  George  Davidson. 

Proportional  Dimensions. 

Length  of  gape  of  mouth,  to  its  width | 

Width  contained  in  distance  from  snout  to  gular  fold l| 

groin 4 

From  snout  to  gular  fold,  contained  in  distance  from  snout 

to  groin little  over  3  times. 
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Distance  anteriorly  between  eyes,  in  length  of  orbit not  quite  twiee. 

from  eyes  to  nostrils                                      foar-fifths. 

between  external  nostrils                             li 

internal                                          ^  four-fifths. 

Width  of  tongue,  to  width  of  head ~  J 

Free  portion  of  longest  finger  contained  in  distance  from 

elbow  to  tip ~  nearly  4  tli 

Free  portion  of  longest  toe  contained  in  distance  from  knee 

to  tip «  •*    ^ 

Distance  between  outstretched  toes  in  length  from  snout 

to  groin 14 

Length  of  tail  from  behind  anus,  to  rest  of  animal oontaSned  1| 

total  length ~  two-fifths. 

Measurements. 

Length  (measured  along  axis  of  body)  from  snout  to  gape « *80 

gularfold 1-60 

armpit 210 

groin 4-W 

behind  anus 5*65 

endofua »-30 

Width  of  head 1'15 

tongue '^ 

Length  of  orbit "3* 

Distance  between  eyes  anteriorly , 'W 

outer  nostrils '^ 

inner  nostrils -    '^ 

from  eye  to  **      -    '^ 

Circumference  of  belly 4'00 

Distance  between  armpit  and  groin 2*65 

Height  of  tail  where  highest '^ 

Breadth  do.  '36 

Free  portion  of  longest  finger .•    *28 

From  elbow  to  tip  of  longest  finger 1*^ 

Free  portion  of  longest  toe -    '36 

From  knee  to  tip  of  longest  toe -  1*36 

Distance  between  outstretched  toes S'W 

Cat.  No.    No.  of  Spec.       Locality.  From  whom  receired. 

4710  1  Oregon.  Kx.  ex.  Ctype). 

4053  (34)    1  Mo.  of  Columbia.  Lt.  Trowbridge  (speo.  deeo.  aboTe). 

5981  1  Chiloweyuck  Lake.  Dr.  C.  B.  Kennerly. 

Ambltstoxa  tbxanum  Baird. 

U.  S.  Mex.  Bound.  Survey,  ii.  Reptiles  27  Tab.,  xxxv.  15.    Sctlamandra  ffx«M 
Matthes,  Allg.  Deutsche  Nat.  Zeitung  i.  266,  1855. 

The  description  of  this  species  is  taken  from  specimens  which  are  not  tatij 
grown  ;  the  proportions  are,  however,  much  those  of  the  A,  microstomum  at  tbA 
same  age ;  this  with  the  large  number  of  costal  grooTes  renders  it  almoat 
certain  that  the  full  grown  individuals  are  much  like  those  of  the  lattsr 
species,  and  very  probably  of  near  the  same  size. 

Skin  everywhere  quite  smooth,  no  trace  of  pores  on  the  head  or  parotoid 
region  in  many  specimens.  Costal  folds  fourteen,  distinct;  head  folds  slightly 
marked,  the  gular  slight.     A  median  dorsal  groove. 

Head  oval,  rather  flattened  and  broad,  canthus  rostralis  somewhat  marked. 
Mouth  large,  canthus  behind  eye,  anterior  canthus  of  latter  marking  middle 
of  margin.  Nostril  a  little  nearer  eye  fissure  than  length  of  latter,  probtp 
bly  equal  in  older  specimens.     Width  between  anterior  canthus  of  eye  doable 
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length  of  fissure  ;  external  separated  bj  one  length  of  same,  which  is  less  than 
th«»  distance  between  inner  nares. 

Tongne  small  as  in  other  joang,  bat  not  fissured  or  grooved  as  in  those  of 
the  two  following  Ambl/stomas.  Palatine  teeth  forming  an  arched  series 
between  nares  extending  to  their  anterior  border,  and  not  beyond  their  inner 
border  in  the  lateral  direction.  From  their  resemblance  to  those  of  A.  micros- 
tomum  of  the  same  age  I  suspect  they  are  similar  in  old  individuals. 

Bodj  rather  slender;  width  of  head  at  jaws  four  times  in  total  length  to 
groin  and  '75  length  to  gular  fold.  Tail  short,  longer  when  older,  equal  from  its 
basis  to  axilla.  Limbs  moderately  ntout,  digits  elongate,  third  and  fourth 
toes  nearly  equal,  then  5th,  2nd,  Ist.  Fingers  3,  2,  4,  1. 

Above  light  brown,  with  a  series  of  light  spots  along  upper  part  of  sides  ; 
these  are  small  and  one  between  each  pair  costal  fold.  Sides  and  belly 
yellow. 

In.         Lin. 

Length  end  muzzle  to  oanthus  oris 2*6 

to  axilla 6*5 

to  groin 14. 

toendUil 2        3.75 

elbow   to  end  finger 3*1 

kuee  to  end  toe 3*7 

Mas.  No.  No.  Specimens.  Locality.  Collector. 

4044  11  San  Antonio,  Texas.  J.  D.  Qraham. 

The  plane  front  and  oanthus  rostralis  of  this  species  form  a  resemblance  to 
the  A,  tenebrosum,  between  which  and  A.  mierostomum  it  is  naturally  placed. 

AmBLTSTOMA  CINOITLATDM  Cope,  Sp.  UOV. 

This  species  approaches  the  A,  mierostomum  in  general,  but  may  be  readily 
known  by  its  more  elongate  ovoid  head,  with  long  muzzle,  more  slender  form 
of  body  and  peculiar  coloration. 

Mucous  crypts  and  pores  are  not  much  developed  in  this  animal,  a  few  only  of 
the  latter  extend  along  the  superciliary  region.    The  costal  folds  are  visible 
aeross  the  abdomen. 

The  head  is  elongate,  convex  both  transversely  and  longitudinally  ;  the 
upper  face  of  the  muzzle  is  narrowed,  and  projects  beyond  the  mandible. 
The  width  at  the  Jaws  enters  the  length  to  the  groin  six  and  a  half  times,  and 
one  and  three-fourths  to  the  edge  of  the  gular  fold.  The  external  nares  are 
quite  dose  together,  nearer  than  the  long  diameter  of  the  eye,  and  nearly 
1*5  this  diameter  in  advance  of  the  eye.  The  anterior  angles  of  the  latter 
are  2*33  diameters  apart.  The  folds  on  the  side  of  the  head  and  neck  are  as 
in  other  species.  The  distance  between  the  inner  nares  is  1*66  times  the  dis- 
tance between  the  external. 

The  tongue  is  oval,  quite  elongate,  but  not  filling  the  space  between  the 
rami  of  the  mandible ;  its  median  groove  strongly  marked.  The  palatine 
teeth  are  in  a  single  row  slightly  convex  forwards,  entirely  between  the  inner 
nares,  their  posterior  margins  of  the  ends  of  the  series  and  nares  correspond- 
ing. The  gape  of  the  month  is  short,  but  longer  than  in  A.  mierostomum  ; 
its  external  oanthus  falls  anterior  to  the  posterior  can  thus  of  the  eye,  while 
the  anterior  oanthus  of  the  same  measures  the  posterior  third  of  the  gape, 
commencing  at  the  middle  of  the  premaxillary  region. 

Costal  grooves  fourteen ;  a  median  dorsal  groove  strongly  marked.  An 
unnsoally  strong  fold  across  between  angles  of  mandible,  which  sends  a 
branch  to  the  orbit ;  gular  fold  continued  on  neck,  sending  a  parotoid  groove 
forwards.     Length  to  gular  fold  3*75  in  length  to  groin. 

Length  of  tail  nearly  equal  from  basis  of  same  to  the  mental  cross  fold.  It 
is  of  rather  uniform  depth,  much  compressed,  keeled  above  and  for  its  distal 
half  below.  Oeneral  form  of  the  body  slender  and  compressed,  elevated  at 
the  scapular  and  pelvic  regions. 

1867.] 


206  PROOEEDINGS  OF  TBE  ACADEMY  Of 

Limbs  stoat,  the  fingers  slender  but  not  very  elongate.  Appressed  to  the 
sides  they  fail  of  meeting  by  the  length  of  the  sole  and  longest  toe  ;  length 
from  tip  to  tip  when  outstretched  '66  length  to  groin.  Length  of  lower  l«g 
and  foot  scarcely  *8  from  muzzle  to  gnlar  fold.  No  visible  plantar  tabereles. 
Fourth  toe  distinctly  longer  than  third,  then  2,  4,  1.     Fingers  3,  2,  4,  1. 

Color  in  alcohol  black,  the  under  surfaces  thickly  speckled  with  grey.  A 
vertical  narrow  grey  line  passes  between  every  pair  of  costal  folds  and  masU 
its  fellow  on  the  dorsal  line  or  bifurcates  to  meet  a  similar  bifaroation  in  likt 
manner,  embracing  an  area.  These  narrow  annnli  eztned  nearij  as  fiu*  iv- 
wards  as  the  orbits  and  surround  the  tail  to  its  extremity.    Mania  blaok. 

Id.      Ub. 
ToUl  length 3        6. 

Length  to  canthus  oris  (straight) ^  2,25 

gular  fold 6. 

groin 18.7 

Width  of  head JkJ 

above  femora ^  2.25 

The  shades  of  coloration  in  this  creature  are  those  of  the  A.  opacnm,  but 
are  differently  arranged. 

No.  3786  ;  1  spec.     Graham ville,  S.  Ca.  Bailey. 

Ambltstoma  microstomuv.  Cope. 

Proc.  Ac.  Nat.  Sci.  Phila.,  18G1,  p.  123.  ''  Salamandra  porphyritica  Green,*' 
Uallowell  (not  of  Green),  hinG  Amblyatoma  porphyriticum  Hallowell.  Proc 
A.  N.  Sci.  1856,  p.  8. 

This  species  is  among  the  most  slender  of  American  Amhlyntomata^  and  hu 
other  peculiarities  by  which  it  is  readily  recognizable.  The  skin  is  varx 
smooth  and  slippery,  with  the  glands  less  evident  in  the  skin  than  in  A,  opaam 
jtffersonianum,  etc.  The  skin  is  everywhere  covered  with  small  shallow  pit* 
ouly  visible  when  the  mucus  is  removed,  which  shows  the  tail  to  be  som«- 
times  conspiculously  granulated,  the  granules  probably  corresponding  to  tht 
ends  of  the  glands.  There  are  no  evident  pores  or  pits  of  larger  sise  than  the 
others  on  the  head  and  parotids  as  in  some  Amblystomata. 

The  head  is  very  small,  narrower  than  the  body,  with  little  or  no  construe* 
tion  at  the  neck.  It  i^  contained  about  six  and  a  half  to  seven  times  io  the 
distance  to  the  groin.  The  head  is  much  arched  in  every  direction  ;  the  eyes 
far  forward  and  lateral.  The  lower  jaw  projects  a  little  beyond  the  border  of 
the  tfpper,  concealing  the  latter  when  viewed  from  above.  The  eyes  are  dis- 
tant, less  than  the  length  of  the  orbit  from  the  nostrils  ;  their  anterior  ex- 
tremities  separated  by  one  and  a  half  times  this  unit.  The  nostrils  are  one 
orbit  length  apart.  The  anterior  edge  of  the  orbit  falls  opposite  the  middle 
of  the  gape,  instead  of  in  its  posterior  third,  as  in  A,  jefferaonianum.  The  galar 
fold  is  distant  from  the  snout  one-fifth  the  distance  to  the  groin. 

The  body  is  slender  for  the  genus.  There  are  fourteen  costal  farrows,  in- 
eluding  the  inguinal  and  axillary.  There  is  a  slight  indication  of  a  dorsal 
groove  posteriorly. 

The  tail  is  about  two-thirds  the  head  and  body.  It  is  nearly  cylindrical  at 
base  ;  tiien  becoming  slightly  compressed,  more  and  more  so  to  the  tip,  where 
it  is  quite  flat,  but  without  crest,  although  the  edges  are  sharp.  Viewed 
from  the  sides,  there  is  a  constriction  at  the  base  of  the  tail ;  this  is  one- 
fourth  higher  in  the  middle  than  at  the  base. 

The  limbs  are  weak,  the  digits  are,  however,  rather  long,  cylindrical  depres- 
sed, without  membrane.  The  proportions  of  the  digits  as  in  A,  punctatwm* 
The  longest  finger  is  not  one-third  the  fore  arm  ;  the  longest  toe  is  a  litUe 
more  than  one-third  the  leg  from  knee.  The  outstretched  hind  legs  are  abont 
two-thirds  the  head  and  body  to  groin. 

The  tongue  is  thick,  fleshy  and  attached,  although  slightly  free  at  sides  and 
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tip.  There  is  a  loDgitadinal  groove  in  the  tongue,  separating  the  two  papil- 
lose portions  of  an  oval  shape  placed  side  by  side.  This  has  not  been  observed 
in  jeffertonianum.  The  pappillae  form  parallel  series  on  each  oval  oblique  to 
the  central  groove  with  the  edge  of  the  tongue  projecting  beyond  them. 

There  are  only  two  patches  or  lines  of  palatine  teeth.  These  occupy  the 
middle  of  the  palate,  forming  a  a*  ^^®  angle  anterior  and  reaching  as  far 
forward  as  the  anterior  border  of  the  inner  nares  ;  the  postero-exterual  ends 
do  not  pass  the  inner  margin  of  these  nares  ^in  the  soft  palate,  the  propor- 
tions being  a  little  different  in  the  skull. ) 

Sometimes  these  two  patches  form  nearly  a  straight  line ;  or  at  least  the 
central  portion  is  straight,  the  lateral  bending  slightly  backwards. 

The  color  in  alcohol  is  a  dark  brownish  black,  a  very  little  paler  beneath, 
and  thickly  and  irregularly  sprinkled  on  the  sides  with  plumbeous  spots 
about  the  siae  of  the  eye  of  no  definite  outline.  These  are  less  numerous 
above  and  below.  Sometimes  nearly  wanting — sometimes  they  are  larger 
than  as  described  and  look  not  unlike  patches  of  a  grayish  lichen  growing  on 
the  sides. 

4096  <1.)  Length  (along  axis  of  body)  from  snout  to  angle  of  mouth....  *20 

gular  fold *45 

groin 2-20 

behind  anus 2*50 

tip  of  tail 4-00 

of  tail 1-50 

Width  of  head -31 

Fore  arm  from  elbow '40 

Leg  from  knee *4t> 

Expanse  of  hind  legs 1*45 

The  total  length  of  largest  specimen  seen  (3999  St.  Louis)  is  six  inches,  of 
which  the  tail  forms  2*60.     The  smallest  adult  is  two  inches  long. 

In  the  Just  perfected  young  is  seen  a  series  of  larger  illy-deflned  light  spots 
than  elsewhere  along  each  side  of  the  back.     The  belly  is  quite  light  colored. 

This  species  bears  a  close  resemblance  to  Plethodon  glutinosus^  for  which  the 
generic  peculiarities,  the  longer  digi's,  etc.,  readily  distinguish  it.  The 
blalah  spots  too  are  much  less  sharply  defined  and  duller,  less  silvery,  and  do 
not  occur  on  the  back,  as  in  glutinosus^  to  anything  like  the  same  extent. 
From  A,  j^ffersonianum  it  will  be  known  by  the  projecting  lower  jaw ;  much 
smaller  and  more  arched  head,  greater  number  of  costal  furrows,  more 
evident  spots  on  the  sides,  etc.,  besides  the  important  peculiarities  of 
tongue  and  teeth. 

This  is  one  of  the  species  whose  metamorphosis  is  completed  some  time  be- 
fore it  attains  full  size.  A  specimen  in  which  minute  stumps  of  the  branchise 
remain  measures  2  in.  in  length;  another, without  traces  of  them,  2*15  in. 
The  width  of  the  head  enters  the  length  to  the  groin  4*2  times,  and  the  tail 
Calls  short  of  the  axilla  from  its  base.  These  measurements  may  be  compared 
with  those  of  the  adult,  in  illustration  of  the  general  principle  that  the  relative 
lengths  of  body  and  tail  increase  with  increased  size. 

C'AL  No.  No.  of  Spec.  Locality.                               From  whom  received. 

4096  30  South  Illinois.  R.  Kennioott  (spec,  descr.) 

3902  4  New  Madrid,  Mo. 

4001  2  Lancaster,  Ohio.  L.  Lesquereaux. 

3995  3  (21arv.)  Columbus,     **                             ** 

3999  2  St.  Louis.  Dr.  Bngelman. 

4037  1  Fort  Smith,  Ark.  Dr.  Q.  C.  Shumard. 

3884  5  Prairie  Mer-Rouge,  La.  J.  Fairie. 

4687  2  Grand  Coteau,  La.  St.  Charles  College. 

3948  6  Onv.)     New  Madrid,  Mo.  R.  Kennioott. 
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In  couclading  the  review  of  this  genns  I  wish  to  criticise  the  following  rt» 
marks,  published  by  F.  P.  Pascoe  in  Proc.  Zool.  Soc.  London,  186(>,  p.  223: 

**  With  many  naturalists  I  believe  the  idea  still  remains  that  every  genu 
must  have  certain  definite  structural  peculiarities,  and  they  appear  to  eiqpeet 
that  broadly  dividing  lines  shall  run  between  them.  Any  oonfessiun  that  so 
absolute  or  primary  characters  exist,  or  that  they  are  only  secondary,  is  taken 
by  them  as  a  fatal  proof  of  the  weakness  of  the  position.  It  is  true  that,  ow- 
ing to  the  more  or  less  exceptional  isolation  of  many  genera,  a  very  clear  and 
dt'cisive  description  may  be  given  of  them  ;  but  then  it  can  never  be  said  hov 
soon  the  discovery  of  another  form  or  species  may  upset  the  characters  we 
have  drawn  from  our  limited  number  of  examples,  or  whether  the  new  genu 
or  species  may  not  be  other  sex  of  some  other  species.  Moreover  there  are 
many  natural  assemblages  of  species,  whether  we  choose  to  call  them  genera 
or  not,  for  which  no  technical  characters  can  be  found,  their  connection  de- 
pending partly  on  peculiarities  which  it  is  scarcely  possible  to  convey  an  ade- 
quate idea  of  in  words,  partly  on  such  gradual  modifications  of  characters  that 
no  satisfactory  line  can  be  drawn  between  them,  but  which  are,  notwithstaod- 
ing,  not  less  real  or  striking.  Those  who  only  select  a  few  prominent  foras 
for  description  may  demur  to  this  ;  but  any  one  wbo  has  gone  conscientiously 
through  a  Urge  collection  will  acknowledge  how  difficult  it  is  in  many  instances 
to  say  if  genera  really  exist,  even  as  a  collective  term  for  any  limitable  num- 
ber of  species,  and  how  unsatisfactory  is  any  attempt  to  combine  species  into 
genera,  or  individuals  into  species,  or  to  distinguish  hybrids  from  what  v« 
conventionally  call  true  species.  It  will  therefore  be  readily  understood  that 
many  genera  can  only  be  vaguely  defined,  either  from  the  absence  of  salient 
characters,  or  from  their  gradual  modifications  ;  and  some  of  the  most  natural 
groups  among  the  Coleoptera  might  be  cited  as  examples  of  these  classes.  To 
argue  that  genera  ouglit  to  be  igncgred,  when  not  strictly  defined,  would,  in 
entomology,  be  to  make  classification  impossible ;  to  say  that  recognised  gen- 
era should  be  enlarged  from  time  to  time  to  admit  aberrant  forma  would  bo 
merely  to  create  repertories  of  incongruous  species.'* 

When  we  read  **  that  genera  can  only  be  vaguely  defined,  from  the  absenoo 
of  salient  characters  or  their  gradual  modification,*'  it  is  evident  that  there  it 
a  contradiction  in  terms,  or  that  a  new  definition  of  a  genus  has  been  adopted. 
Are  scientific  men  prepared  to  accept  the  above  definition  of  a  genos  f  Wo 
suspect  not,  for  with  it  the  translation  of  the  natural  system  beoomoi 
merely  empiric,  and  that  exactitude  which  characterises  nature  yanisboa 
fiom  its  written  counterpart.  A  genus,  in  our  estimation,  is  a  series  of  spe- 
cies distinguished  from  all  other  species  by  one  or  more  stmotaral  charao- 
teristics,  which  are  not  variable  in  the  reproducing  adults  of  that  series,  or 
of  any  other  series  of  species,  not  otherwise  dutinguiihttl,  A  genus  so  defined 
constitutes  one,  or  most  frequently  several  series  of  species,  bearing  a  sno- 
cessional  relation  to  each  other,  which  may  differ  widely  in  general  appear- 
ance, coloration,  etc.,  and  which  are  frequently  mistaken  by  aoologists  for 
genera.  They  are  '*the  assemblages  of  species,  which  are  not  less  real  or 
striking,'*  to  which  our  author  alludes.  I  would  correct  the  allusion  by 
calling  them  assemblages  of  species  which  are  less  real,  though  not  less 
striking. 

An  error  of  this  kind,  or  else  a  want  of  exhaustive  investigation  of  stnio- 
ture,  most  probably  a  combination  of  both,  has  no  doubt  led  to  the  opinions 
I  have  quoted  above.  A  rigid  classification  of  characters  into  essential  and 
non-essential,  is  what  our  science  everywhere  needs.  But  taking  the  oppodto 
course,  written  si>ology  becomes  a  panorama  rather  than  an  analjsii. 
Were  the  principles  of  classification  employed  by  some  anthers  to  be  i^ 
plied  to  domesticated  animals,  its  errors  would  be  obvious  to  every  one. 

The  genus  occupying  the  preceding  pages  is  an  illustration  in  point 
Had  the  author  adopted  the  various  supposed  species  and  genera  described 
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which  it  inolndes,  he  might  have  readily  been  brought  to  the  neoessitj  of 
aoGoiding  with  the  views  above  qaoted.  Bat  a  correspondence  with  natare 
has  required  the  recognition  of  protean  species,  as  in  a  higher  grade  of  char- 
acters we  are  compelled  to  recognize  protean  genera.  These  groups  are,  per- 
haps, those  in  which,  respectively,  certain  characters  are,  for  the  time 
being,   undergoing  a   transition,    which   transition    may  at    some   period 


The  serial  reUtion  of  species  has  been  above  alluded  to.  This  is  far  less 
obvious,  however,  than  the  serial  relation  of  genera.  This  does  not,  how- 
ever, interfere  with  the  entire  isolation  of  the  latter  from  each  other  as  re- 
gards any  single  geologic  period,  considered  by  itself.  The  naming  of  groups 
of  species  which  do  not  present  this  isolation,  though  prevalent  in  some 
branches  of  soology,  is,  in  our  estimation,  a  violation  of  the  meaning  of  the 
name  genus,  and  very  disadvantageous  to  science.  It  is,  of  course,  of  no  con- 
sequence to  science  whether  a  genus  contains  one  or  a  thousand  species,  and 
for  the  student  they  can  be  as  well  classified  and  characterized  in  the  latter 
ease  as  the  former.  In  the  multiplication  of  names  a  new  burthen  is  im- 
posed— ^but  what  shall  we  say  when  these  co  ue  to  apply  to  something 
"vaguely  defined,"  or  "  for  which  no  technical  description  ca.  be  found  "  !* 

n.  Species  q/*  Ambltstoma  unknown  to  the  voriter. 

Awibltfstoma  punctuleUum  Oray,  Catal.  Batrachia  Gradientia,  Brit.  Museum, 

37, 1850. 

Said  to  be  from  Monterey,  California.  The  description  is  too  brief  to  enable 
U8  to  reoognize  or  place  it. 

in.  Descriptions   of  two  new  Pacific  species  of  Plethodon  Tsch. 

Plbthodon  iivTBBMEDiDS  Baird. 

Thia  new  species,  in  general  appearance,  proportions  of  body,  etc.,  is  very 
similar  to  P.  erjfthronotuSf  although  abundant  differences  are  easily  discovera- 
Ue.  The  body,  as  in  erythronotusy  is  slender  and  depressed ;  the  tail,  as  far 
as  indicated  by  the  portion  still  remaining,  is  slightly  compressed. 

There  are  no  apparent  peculiarities  about  the  head.  The  tongue  is  elon- 
gated, elliptical,  without  posterior  emargination.  There  ar  14  costal  furrows, 
or  perhaps  15,  If  we  include  one  above  the  axilla.  The  distance  from  snout 
to  axilla  is  contained  rather  less  than  three  times  in  that  to  groin. 

The  digits  are  well  developed  ;  more  as  in  P.  glutinosus.  There  is  little  if 
any  indication  of  web  at  their  bases ;  the  three  terminal  phalanges  of  the  3d 
and  4ih  toes  being  free.  The  2d  and  4th  toes  are  about  equal.  The  outer  toe 
is  not  more  than  half  the  2d ;  the  1st  finger  and  toe  are  almost  rudimentary. 
The  3d  finger  is  decidedly  longer  than  the  2d. 

The  dorsal  surface  of  this  species  is  traversed  by  a  broad  brownish-red 
stripe,  extending  from  the  nape  to  the  end  of  the  tail,  the  sides  regular  and 
nearly  parallel,  though  more  separated  towards  the  middle  of  the  back,  where 
it  ia  as  wide  as  the  hiterorbital  space.  The  stripe  is  sparsely  dotted  with 
dnslqr  throughout  its  extent.    The  sides  are  abruptly  blackish-brown  on  each 

^  Another  example  of  this  mode  of  procedure  may  be  found  in  a  classification  of  the 
Crocodilia,  l^  I>r.  Gray,  in  the  Trans.  Zool.  Society,  London,  1867,  which  only  needs  to  be 
reed  to  expliun  the  apMicability  of  the  above  remarks.  The  absence  of  all  contrast  in 
many  of  the  generic  tables  is  because  they  do  not  exist  as  such  in  nature. 

It  may  be  Mded  in  this  connection  that  the  writer  omits  dates  of  publication  of  the 
names  of  the  genus  Otteolemus  Cope,  the  latter  having  over  a  year  priority  over  Hmlcroria 
Gray,  the  name  adopted.  He  calls  the  species  H.  nigra  from  the  Crooodxlus  *tTo»*  of  La- 
treille,  H.  N.  Bei^  page  210  (not  610,  as  given  bvGray),  a  species  based  on  the  MS.  notes  of 
Adanson,  with  the  ooly.description  that  it  is  black,  and  that  its  Jaws  are  longer  than  those 
of  the  CrocodiluB  of  the  Nile.  Should  such  a  description  be  sufficient  to  establish  a  spe- 
cies, which  we  greatly  doubt,  it  is  enough  to  indicate  its  inapplicability  to  this  present  one, 
that  Uie  Jaws  orthe  Osteolflsmus  tetraspes  are  always  much  shorter  than  those  of  the 
Crocodiliu  valsari8,a  fiKSt  readily  determined  by  reference  to  Dr.  Gray's  essay  itsel  f. 
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Bide  the  dorsal  stripe,  at  first  contixmoaB,  bat  becoming  more  and  more  tBti^ 
rapted  bj  moUUng.  The  beilj  is  light  brownish-jelloir,  thickly  mottled  vitk 
dark  brown  in  abont  equal  proportions ;  tightest  ander  the  ohin.  There  is  a 
dusky  line  from  the  eye  to  the  point  of  the  moaile. 

Tlie  general  proportions  and  stmotnre  of  this  species  are  more  those  of  P. 
glutinosus  than  of  ert/tkronotuSf  although  slenderer  of  body.  In  both  there  ars 
aboat  14  costal  grooves.  The  enter  digit  in  intermedins  is  nearly  mdimentaij 
instead  of  prominent,  as  in  the  other  species. 

A  distinguishing  feature,  when  compared  with  cinereus  and  enfthronahUf  k 
found  in  the  14  instead  of  18  costal  grooves,  the  fore  and  hind  limbs  bdag 
thus  less  widely  separated  proportionally.  The  legs  are  slender  and  the  di^ 
much  less  webbed  (scarcely  at  all,  in  fact).  The  3d  and  4th  toes,  eapeeiaUy, 
are  much  longer. 

Independent  of  the  structural  peculiarities  I  ilnd  nothing  in  the  eolffir  to 
distinguish  this  species  from  erythronotus. 

Mecuurements. 

Length  (measured  along  axis  of  body)  from  snout  to  gape *14 

gularfold -45 

"  armpit -66 

**  *•  groin 1*80 

'*  *'  behind  anus 2*15 

endoftaU.. 8-(9 

taU. ^  1-50 

Width  of  head •» 

tongue *15 

Length  of  tongue *24 

orbit M 

Distance  between  eyes  anteriorly *15 

Circumference  of  belly «    .SO 

Distance  between  armpit  and  groin 1.26 

Height  of  tail  where  highest » *17 

Breadth  do. *16 

Free  portion  of  longest  finger *07 

From  elbow  to  tip  of  longest  finger *$1 

Free  portion  of  longest  toe ^ *11 

From  knee  to  tip  oflongest  toe *S7 

Distance  between  outstrtttohed  toes I'lO 

Cat  No.       Mo.  of  Spec  Locality.  From  whom  received. 

4732  1  Fort  Tejon,  Cal.  J.  Xantus  (type  of  d«Gr.) 

6635  1  Coal  mines,  VancouTer  Isl.  Alden  W.  Hewson. 

PlITHODOH   CBOCIATIB  CopC. 

The  largest  species  of  the  genus,  and  one  of  the  most  ornamented  of  the 
American  salamanders. 

In  primary  features  this  species  is  near  the  P.  ensatus  {MeretUa  crtgmumtk 
Girard,)  having  the  attachment  of  the  tongue  along  the  median  line,  quite 
narrow,  and  a  very  narrow  free  margin  in  front.  The  palatine  teeth  form  two 
long  transverse  separated  arcs,  which  are  directed  more  posteriorly  at  their 
median  than  exterior  extremity,  the  latter  extending  further  outside  the  outer 
margin  of  the  inner  nares  than  the  transverse  diameter  of  the  same.  The  tail 
is  subcylindrical  and  slender,  compressed  and  narrowed  in  section  below.  Ko 
prominent  glandular  agglomerations  or  pores.  Only  three  phalanges  in  the 
fourth  toe. 

Form  of  head  peculiar ;  it  is  very  broad,  with  straight  converging  maxill- 
ary outlines  and  truncate  muzzle.  Upper  surface  much  narrowed  on  mnsile, 
loreal  regions  plane,  very  oblique,  canUius  rostralis  not  marked.  Maxillaiy 
outline  obliquely  spread  at  and  behinds  orbits,  where  it  is  exceeded  by  the 
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projecting  margin  of  the  mandible.  Anteriorly,  with  the  end  of  the  muzzle  it 
projects  considerably  beyond  mandible.  Muzzle  truncate  in  profile,  a  slight 
emargination  at  middle  of  premaxillary  border,  and  a  groove  on  each  side  of 
it  on  inferior  projecting  face  of  lip.  Nares  terminal  some  distance  above  the 
angulation  of  the  lip,  continued  below  in  a  groove  which  bifurcates  near  lip 
margin  ;  the  posterior  line  extending  a  short  distance,  the  anterior  to  the  me- 
dian emargination  separating  the  anterior  from  the  inferior  plane  of  the  muz- 
zle. Eye  large,  not  very  prominent,  its  anterior  canthus  well  in  front  of  middle 
of  jaw,  and  separated  one  diameter  from  nostril,  and  1*5  from  the  other  eye. 

No  fold  across  from  angle  to  angle  of  mandible,  but  the  gular,  parotoid  and 
postorbital  grooves  well  marked.  Costal  grooves  indistinct,  thirteen.  Skin 
eTerjwhere  very  smooth. 

Tail  longer  than  head  and  body  by  the  length  of  the  mouth.  Width  at 
corre  of  mandible  4*6  times  in  lengrth  to  groin.  Extremities  slender  and  long  ; 
when  pressed  to  the  sides  the  fingers  extend  to  the  heel.  Length  of  whole 
fore  limb  2*75  times  in  length  to  groin.  Inner  finger  very  small,  half  the  length 
of  the  fourth  ;  third  longer  than  second.  Sole  narrow,  longer  than  the  longest 
toes.  Inner  toe  less  than  one  half  the  fifth  ;  third  a  trifle  longer  than  fourth  ; 
second  much  longer  than  fifth.    Lower  leg  *75  thigh  to  groin. 

Patches  of  parasphenoidil  teeth  two,  in  contact  anteriorly,  well  separated 
from  palatine.  All  the  teetn  minute,  numerous,  acute  cylindro-conic.  Tongue 
with  rather  straight  lateral  and  posterior  outlines. 

Color  throughout  pitchy  black,  fading  into  bright  red  orange  below ;  limbs 
orange,  a  blackish  cross  band  below  the  knee.  A  large  red  orange  spot  on 
each  parotoid  region,  and  four  smaller  irregular  similar  spots  on  the  body  to- 
bate  of  tail,  on  each  side  of  and  near  the  vertebral  line.  A  pair  of  orange  spots 
at  base  of  tail,  and  a  distant  series  on  the  upper  face  of  the  tail. 

^MeasuremenU, 

In.      Lin. 

Length  (measured  along  axis  of  body) 5        '11 

"        From  sonut  to  gape,  (on  front) *& 

"                "                gular  fold -8 

"                "                armpit.. «  1      0-75 

"                "                groin 3       6. 

*'                "               centre  of  anal  slit ~  4.5 

Width  of  head 6-7.5 

tongue -  3*75 

Length  of  orbit 2.2 

Distance  between  eyes  anteriorly 3-3 

outer  nostrils «  2*3 

inner  nostrils 2. 

Heighth  of  tail  where  highest. 3* 

Breadth        "        "          "         2-5 

Free  portion  of  longest  finger 2.25 

From  elbow  to  tip  of  longest  finger 7*25 

Free  portion  of  longest  toe 2*75 

From  knee  to  tip  of  longest  toe 8*5 

Distance  between  outstretched  toes 2      4*4 

One  specimen.    Fort  Tejon,  Cal.    J.  Xantus. 

The  only  genns  omitted  from  my  examination  of  the  families  of  Uro- 
dela*  is  Aneides  Baird.  An  examination  of  the  skeleton  shows  that  genus 
enters  the  Plethodontidae  and  is  nearest  Plethodon,  but  differs  from  it  in  having 
the  mandibular  teeth  confined  to  the  distal  half,  and  exceedingly  long  and 
compressed,  thus  differing  from  all  known  Urodela. 
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FASTI  OBiriTHOLOOIJE. 

BT  JOHN   CASSIN. 

Vain  is  it  that  your  science  sweeps  the  skies, 
Each,  after  all,  learns  only  what  he  can  I 

— Fault,  Brooke  trantkitim. 

No.  3. 

E5CTCL0PADIA   L0NDIREH8IS,  OR  UinYBBSAL  DICTIONARY,    &C.,    &C. 

Compiled^  digested  and  arranged  by  John  Wilkes^  of  Midland  House,  in  the 
County  of  Sussex,  Esquire;  assisted  by  eminent  scholars  of  the  English^  Scotch 
and  Irish  Universities.  London,  1795  to  1829.  24  vols*  quarto^  many  plates 
of  Natural  History, 

The  Natural  History  contained  in  this  Encjolopndia  is  the  basis  of  a  work 
published  separately,  and  apparently  nearly  simultaneously,  much  enlarged 
and  popularized,  and  forming  fourteen  volumes  octavo,  with  the  following 
title : 

**  A  genuine  and  universal  System  of  Natural  History,  comprising  the  three 
Kingdoms  ot  Animals,  Vegetables  and  Minerals,  arranged  under  their  respeei- 
ive  Classes,  Orders,  Genera  and  Species,  by  the  late  Sir  Charles  Linnvos, 
Professor  of  Physic  and  Botany  in  the  University  of  Upsal,  and  President  of 
the  Royal  Academy  of  Stockholm ;  improved,  corrected  and  enlarged  by  J. 
Frid.  Gmelin,  M.  D.,  Professor  of  Natural  History  in  the  Royal  Sooiety  of 
Qottingen  ; 

'*  Faithfully  translated,  and  rendered  more  complete  by  the  addition  of 
Vaillant's  beautiful  Birds  of  Africa ;  the  superb  Fish  of  Mark  Eleaaer  Bloch ; 
the  Amphibious  Animals,  Reptiles,  Insects,  &o.,  in  the  costly  works  of  Al- 
bertus  Seba,  Merian,  Fabricius,  Knorr,  &o. ;  the  elegant  improvements  of  the 
Comte  de  Buflfon,  and  the  more  modem  discoveries  of  the  British  Navigators 
in  the  South  Pacific  Ocean,  New  Holland,  &c.,  &c. 

*'  Methodically  incorporated  and  arranged  by  the  Editors  of  the  Enoyelo- 
psdia  Londinensis.'*  London,  14  vols,  octavo,  dated  only  on  the  plates.  In 
these  fourteen  volumes  there  are  415  plates,  colored,  162  of  which  represent 
birds.  The  greater  part  are  in  octavo  form,  and  evidently  engraved  expressly 
for  this  work  ;  the  remainder  are  from  the  Enoyclopsdia,  mainly  (in  birds) 
representing  Le  Vaillant's  species,  and  are  quarto,  folded. 

The  Encyclopaedia  Londinensis  contains  nearly  or  quite  the  whole  of  Gmel- 
in*s  edition  of  the  Systema  Naturae,  but  perhaps  rather  more  completely  the 
zoological  portion  thereof,  and  in  some  genera  of  birds  rather  strictly  aocord- 
ing  to  the  version  of  Turton.  There  are  additions  by  the  editor  or  editors, 
the  most  important  of  which,  in  ornithology,  are  the  species  given  in  the  vari- 
ous works  of  Le  Vaillant,  a  large  number  of  which  are  named  for  the  first 
time  by  any  English  naturalist  or  writer,  and  in  some  instances  having  the 
precedence  over  all  others  quite  entirely.  Daudin,  Vieillot,  Shaw  and  Latham 
are  the  principal  competitors,  and  successfully  so,  in  the  large  majority  of 
species,  but  by  very  small  figures ;  and  with  Vieillot  there  is  a  tit  of  date 
occasionally,  as,  for  example,  in  the  genera  Muscicapa  and  MotacilUu  The 
dates  of  publication  (in  the  Encyclopaedia)  are  easily  determined,  being  en- 
graved on  every  plate. 

The  names  and  the  descriptions  of  birds  in  this  EnoyclopiBdia  I  have  never 
seen  quoted  nor  otherwise  alluded  to,  by  any  author;  an  omission  or  over- 
sight, as  it  seems  to  me,  without  sufficient  reason,  granting  the  doubtful  pre- 
(fumption  (though  odd  accident  in  this  wide-awake  age)  that  any  writing 
naturalist  or  amateur  ever  saw  them  (except  myself).  There  is  no  leason,  I 
think,  why  the  Encyclopssdia  Londinensis  should  not  be  regarded  as  quite 
equal  in  authority  to  the  Nouveau  Dictionnaire  or  the  Encyolopedie  Metho- 
dique,  nor  any  possible  impeachment  of  its  respectability  and  grade  of  im- 
portance as  a  scientific  work. 
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Who  the  editors  were,  in  charge  of  the  department  of  Ornithology,  is  more 
than  I  know;  hat  perhaps  some  of  the  more  intelligent  of  the  English  orni- 
thologists can  find  oat,  if  thej  think  it  worth  while.  An  inqnirj  in  "  Notes 
and  Qaeries  *'  woald  bring  it.  John  Wilkes,  of  the  County  of  8assex,  Esqaire, 
is  printed  on  every  title-page  as  the  responsible  editor  throaghoat,  and  for  the 
present,  as  he  was  presumably  an  entirely  respectable  person,  I  take  him  at  his 
word,  and  hold  him  accordingly, — preferring,  however,  that  it  be  distinctly  un- 
derstood and  remembered  that  there  was  another  of  the  same  name  (who  did  not 
concern  himself  with  Encyclopse  ii»,  so  far  as  I  overheard,  but  was  in  a  much 
less  creditable  business).  In  a  preface  to  Vol.  I  of  the  octavo  work  it  is  stated 
that  *'This  comprehensive  system  of  Natural  History  was  begun  by  the  late  E. 
8ibly,  M.  D.,  who  made  considerable  progress  in  it  before  his  decease;"  but 
it  IB  not  stated  that  he  was  at  all  engaged  in  the  Encyclopaedia.  Nor  is  the 
exact  amoant  of  headway  made  by  him  discernible  at  present,  I  think,  in 
either  book. 

lu  the  octavo  work,  the  fourth,  fifth,  sixth,  seventh  and  eighth  volumes  con- 
tain the  ornithology,  in  the  first  four  of  which  all  the  birds  of  Gmelin's  edition 
of  the  Syst.  Nat.  are  given,  wiih  some  additions  from  Pallas,  Turton,  Pennant 
and  others,  with  copious  notes  and  translations,  well  written  and  readable. 
The  last,  that  is  the  eighth  volume,  is  exclusively  devoted  to  Le  Vaillant,  and 
contains  a  translation  of  nearly  the  whole  of  his  Ois.  d'Afrique  and  numer- 
ooa  copies  of  his  plates.  The  latter  were  given  previously  in  the  Encyclops- 
dia,  but  the  text  is  much  enlarged,  and  apparently  nearly  a  literal  translation, 
while  in  the  Encyclopaddia,  where  the  species  are  named,  usually  only  a  short 
abstract  of  Le  Vaillant's  text  is  given.  There  are  not  many  better  popular 
Ornithologies,  yet  extant,  than  thnse  same  volumes  of  this  '*  Genuine  and 
Universal  System  of  Natural  History,"  and  they  deserve  favorable  mention, 
at  least,  alongside  of  anything  in  that  line  in  the  English  language  yet  pro- 
dnoed. 

The  following  is  a  list  of  the  species  of  birds  named  and  described  in  the 
Bncyclopsdia  Londinensis,  those  names  having  priority  and  consequent  claim, 
valid  in  equity,  being  given  in  small  capitals.  The  numbers  of  the  species 
are  the  same  as  given  in  numerical  order  in  the  Linnaeau  genera  to  which  they 
belong  (in  the  Encyclopseviia)  : 

Litt  of  Birds  nam%d  and  described  as  new  {hut  often  erroneously)  in  the  Encyclo' 
p<Edia  LtndinensiSf  with  synonyms  and  references  to  plates^  and  straightened 
outf  in  general^  according  to  the  ability  of  the  present  editor. 

Genus  FALCO. 

2.  Palco  grifTardus,  Wilkes,  Encyc.  Lond.  vii.  p.  173  (1805). 

Falco  bellioosus,  Daud.,  Traite  d'Orn.  ii.  p.  38  rl800). 
Le  Vaill.,  Ois.  d'Afr.  pi.  1.     Encyc.  Lond.  vii.  pi.  2. 

3.  Falco  caffre,  Wilkes,  Eocy.  Lond.  vii.  p.  173  (1805). 

Faloo  vulturinus,  Daud.,  Traite  d'Oru.  ii.  p.  53(1800). 
Le  Vaill.,  Ois.  d'Afr.  i.  pi.  6. 

4.  Faloo  remex,  Wilkes,  Ency.  Lond  vii.  p.  174  (1805). 

Falco  ecaudatus,  Daud.,  Tr.  ii.  p.  54  (1800). 
Le  Vaill.,  Ois.  d*Afr.  i.  pi.  7,  8.     Ency.  Lond.  vii.  pi.  2. 

41.  Faloo  stridens,  Wilkes.  Ency.  Lond.  vii.  p.  178  (1805). 
Falco  vocifer,  Daud.,  Tr  ii.  p.  65  (1800). 
Le  Vaill.,  Ois.  d'Afr.  i.  pi.  4.    Ency.  Lond.  vii.  pi.  4. 

50.  Faloo  oapillamentus,  Wilkes,  Ency.  Lond.  vii.  p.  179  (1805). 
Falco  occipitalis,  Daud.,  Tr.  ii.  p.  40  (1800). 
Le  Vaill.,  Ois.  d'Afr.  i.  pL  2. 
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51.  Faloo  longicaudns,  Wilkes.  Enoj.  Lond.  vii.  p.  180  (1805). 
Faloo  albesoens,  Daud.,  Tr.  ii.  p.  45  (1800). 
Le  Vaill.,  Ois.  d'Afr.  i.  pi.  3.     Enoy,  Lond.  vii.  pi.  4. 

56.  Falco  parasiticos,  Wilkes,  Bnoy.  Load.  vii.  p.  181  (1805). 
Palco  parasitns,  Daad..  Tr.  ii.  p.  150  (1800). 
Le  Vaill.,  Ois.  d'Afr.  i.  pi.  22.     Eaoy.  Lond.  vii.  pL  5. 

63.  Falco  nitilo  niger,  Wilkes,  Bnoy.  Lond.  viL  p.  183  (1805). 
Falco  jakal,  Daad.,  Tr.  ii.  p.  161  (1800). 

Le  Vaill.  Ois.  d*Afr.  i.  pi.  16. 

64.  Falco  ratilo-griseus,  Wilkes,  Enoj.  Lond.  vii.  p.  183  (1805). 
Falco  desertoram,  Daad..  Tr.  ii.  p.  162  (1800). 

Le  Vaill.,  Ois.  d'Afr.  i.  pi.  17. 

65.  Falco  baoha,  Wilkes,  Encj.  Lond.  vii.  p.  184  (1805). 
Falco  bacha,  Daad.,  Tr.  p.  43  (1800). 

Le  Vaill.,  Ois.  d'Afr.  i.  pi.  15.     Bocj.  Loud.  vii.  pi.  6. 

66.  Falco  manicatas,  Wilkes,  Baoy.  Lond.  vii.  p.  184  (1805). 
Palco  plamipus,  Daad.,  Tr.  ii.  p.  163  (1800). 

Le  Vaill.,  Ois.  d'Afr.  i.  pi.  18.     Baoy.  Lond.  vii.  pi.  6. 

67.  Faloo  maoalatas,  Wilkes,  Bnoy.  Lond.  viL  p.  184  (1805). 
Falco  tachardas,  Daad.,  Tr.  ii.  p.  164  (1800). 

Le  Vaill.,  Ois.  d'Afr.  i.  pi.  19. 

68.  Faloo  boserai,  Wilkes,  Bacy.  Lond.  vii.  p.  185  (1805). 
Falco  basarellas,  Daad.,  Tr.  ii.  p.  168  (1800). 

Le  Vaill.,  OU.  d'Afr.  i.  pi.  20. 

69.  Falco  bason,  Wilkes,  Bacy.  Load.  vii.  p.  185  (1805). 
Falco  bason,  Daad.,  Tr.  ii.  p.  168  (1800). 

Le  Vaill.,  Ois.  d'Afr.  i.  pi.        .     Bacy.  Load.  vii.  pi.  7. 

79.  Faloo  raaavoraas.  Wilkes,  Enoy.  Load.  vii.  p.  186  (1805). 
F.ilco  ranivoras,  Daad.,  Tr.  ii.  p.  170  (1800). 
Le  Vaill.,  Ois.  d'Afr.  i.  pi.  23. 

91.  Falco  tachiro,  Wilkes,  Bacy.  Lond.  vii.  p.  187  (1805). 
Faloo  tachiro,  Daad.,  Tr.  i.  p.  90  (1800). 
Le  Vaill.,  Ois.  d'Afr.  i.  pi.  24. 

120.  Falco  albicans,  Wilkes,  Eaoy.  Load.  vii.  p.  190  (1805). 
Falco  lanarias,  var.  2,  Tarton,  Syst.  Nat.  i.  p.  158. 

124.  Falco  acolias,  Wilkes,  Eacy.  Load.  vii.  p.  180  (1805). 
Falco  aooli,  Daad.,  Tr.  ii.  p.  176  (1800). 

Le  Vaill.,  Ois.  d'Afr.  i.  pi.  31. 

125.  FaIco  bengalensis,  Wilkes,  Eucy.  Lond.  vii.  p.  190  (1805). 
Falco  inelaooleucas,  Daad.,  Tr.  ii.  p.  85  (1800)  ? 

Le  Vaill.,  Ois.  d'Afr.  i.  pi.  32, 

135.  Falco  piBcator,  Wilkes,  Eaoy.  Lond.  vii.  p.  192  (1805). 
Falco  froalalis,  Daad.,  Tr.  ii.  p.  118  (1800;. 

Le  Vaill.,  Ois.  d'Afr.  i.  pi.  28. 

136.  Falco  cantor,  Wilkes,  Ency.  Lond.  vii.  p.  192  (1805). 
Falco  masicas,  Daad.  Tr.  ii.  p.  116  (1800). 

Falco  canoras,  Thanberg,  l^issert.  Acad.  iii.  p.  265  (1801). 
Le  Vaill.,  Ois.  d'Afr.  L^ifU  27. 

137.  Palco  africanus,  WilSes,  Eacy.  Load.  vii.  p.  193  (1805). 
Falco  tibialis,  Daad.,  Tr.  ii.  p.  120  (1800). 

Le  Vaill.,  Ois.  d'Afr.  i.  pi.  29.  - 
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138.  Paleo  ohioquera,  Wilkas,  Baoj.  Lond.  yii.  p.  193  (1805). 
Faloo  ohioqaera,  Daad.,  Tr.  ii  p.  121  (1800). 
Le  Vaill.,  Ois.  d'Afr.  i.  pi.  30. 

145.  Faloo  oaraoara,  Wilkes,  Enoj.  Lond.  vii.  p.  194  (1805). 
Faloo  braailiensia,  Qtm.  Sjrsi.  Nat.  i.  p.  262  f 
"  Canusara  "  Marograye. 

Oenus  LANIUS. 

11.  Lanios  Indus,  WUkes,  Enoj.  Lond.  zU.  p.  211  (1812). 
Lanins  pendens.  Lath.,  Ind.  Orn.  Snpp.  p.  19  (1801). 
Le  VaiU.,  Ois.  d'Afr.  ii.  pi.  66,  fig.  1. 

14.  Laaius  major,  Wilkes.  Enoj.  Lond.  zii.  p.  212  (1812). 
Lanios  ioterms,  Cav.,  Reg.  An.  1.  p.  352  (1829). 
Tamnophilns  ollvaoens,  YieilL,  QaL  des  Ois.  i.  p.  225  (1825). 

Le  VailL,  Ois.  Afr.  vi.  pi.  285. 

15.  Lanias  maximns,  Wilkes,  Enoj.  Lond.  xii.  p.  212  (1812). 
Lanias  dabias,  Lath.,  Ind.  Orn.  Sapp.  p.  18  (1801). 

17.  Lanios  javanensis,  Wilkes,  Enoj.  Lond.  zii.  p.  213  (1812). 
Lanios  soperoiliosos.  Lath.,  Ind.  Orn.  Sopp.  p.  20  (1801). 

18.  Lanios  Brobro,  Wilkes,  Enoj.  Lond.  zii.  p.  213  (1812). 
Lanios  Brobro,  Lath.,  Ind.  Orn.  Supp.  p.  20  (1801). 

Le  VaUl.,  Ois.  Afr.  ii.  pi.  71. 

19.  Lanias  oobla,  Wilkes,  Enoj.  Lond.  ziL  p.  214  (1812). 
Lanios  oobla,  Lath.,  Ind.  Orn.  Sopp.  p.  20  (1801). 

Le  VaUl.,  Ois.  d'Afr.  ii.  pL  72,  fig.  1,  2. 

20.  Lanios  taoitomos,  Wilkes,  Bnoj.  Lond.  zii.  p.  214  (1812). 
Lanios  silens,  Shaw,  Qen.  Zool.  yii.  p.  330  (1809). 

Le  VailL,  Ois.  Afr.  ii.  pi.  74 

21.  Lanios  oliva,  Wilkes,  Enoj.  Lond.  zii.  p.  214(1812). 
Lanios  ollyaoeos,  Shaw,  Qen.  Zool.  yii.  p.  330  (1809). 

Le  VailL,  Ois.  Afr.  ii.  pi.  75,  76. 

67.  Lanios  pioos,  Wilkes,  Enoj.  Lond.  zii.  p.  217  (1813). 
Lanios  mjstaoeos.  Lath.,  Ind.  Orn.  Sopp.  p.  19  (1801). 

Le  VaiU.,  Ois.  d'Afr.  ii.  pi.  65. 

68.  Lanios  dubus,  Wilkes,  Encj.  Lond.  zii.  p.  218  (1813). 
SparaoU  oristaU,  Vieill.,  Noov.  Diot.  zxzi.  p.  526  (1819). 

Le  VailL,  Ois.  d»Afr.  ii.  pi.  79. 

69.  Lanios  Qeoffroyi,  Wilkes,  Bnoy.  Lond.  ziL  p.  218  (1813). 
Lanios  plomatos,  Shaw,  Gen.  Zool.  viL  p.  292  (1809). 
Prionops  Qeoffroji,  Vieill.,  Nooy.  Diot.  iii.  p.  144  (1816). 

Le  VaiU.,  Ois.  d'Afr.  u.  pi.  80,  81. 

Genos  BUCEROS. 

10.  BccKBOs  SBMiLUNABis,  WUkos,  Eooj.  Lond.  iii.  p.  479  (1808). 
Baoeros  lonatos,  Temm.,  PI.  CoL  Uy.  92  (aboot  1830). 

Le  VaUl.,  Ois.  Am.  et  Ind.  pL  13. 

11.  Booeros  albioomis,  WUkes,  Enoj.  Lond.  Ui.  p.  479  (1808). 
Boueros  Pioa,  SoopoU,  Flor.  et  Faan.  Insob,  p.  87  (1786)  ? 
Booeros  malabarioos,  Qm.,  Sjst.  Nat.  i.  p.  359  (1788). 
Booeros  albirostris,  Shaw,  Gen.  Zool.  ylu.  p.  13  (1811). 

Le  VaUL,  Ois.  Am.  et  Ind.  pi.  14. 
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12.  BucBBos  yioLACEUS,  Wilkes,  Bnoj.  Lond.  iii.  p.  479  (1808). 
Baoeros  violftoeus,  Shaw,  Gen.  Zool.  viii.  p.  19  (1811). 

Le  Vaill.,  Ois.  Am.  et  Ind.  pi.  19. 

13.  BnceroB  orispatns,  Wilkes,  Ency.  Lond.  iii.  p.  479  (1808). 
Baceros  plioatns,  Lath.,  Ind.  Orn.  i.  p.  146  (1790). 
Baceros  andnlatas,  Shaw,  Gen.  Zool.  viii.  p.  26  (1811). 

Le  Vaill.,  Ois.  Am.  et  Ind.  pL  20,  21. 

14.  Baceros  Corvas,  Wilkes,  Enoj.  Lond.  iii.  p.  479  (1808). 
Merops  comionlatas,  Lath.,  Ind.  Om.  i.  p.  276  (1790). 
Tropidorhynohus  cornicalatns  (Latham). 

Le  Vaill.,  Ois.  Am.  et  Ind.  pL  24. 

15.  BucERos  jAYANEXsis,  Wilkos,  Enoj.  Lond.  iii.  p.  479  (1808). 
Baceros  javanicns,  Shaw.  Gen.  Zool.  viii.  p.  28  (1811). 

Le  Vaill.,  Ois.  Am.  et  Ind.  pi.  22. 

16.  BucEROS  oiNOALA,  Wllkos,  Euoj.  Lond.  iii.  p.  480  (1808). 
Baoeros  gingalensis,  Shaw,  Gen.  Zool.  viii.  p.  37  (1811). 

Le  Vaill.,  Ois.  Am.  et  Ind.  pi.  23. 

17.  BacERos  LONoiBANDus,  Wilkos,  Ency.  Lond.  iii.  p.  480  (1808). 
Baceros  fasoiatos,  Shaw,  Gen.  Zool.  viii.  p.  34  (1811). 

Le  Vaill.,  Ois.  Afr.  v.  pi.  233. 

IS.  BucBRos  coRONATus,  Wilkes,  Encj.  Lond.  iii.  p.  480  (1808). 
Baceros  melanolenoas,  Licht. 

Baceros  coronatns,  Shaw,  Gen.  Zool.  viii.  p.  35  (1811). 
'    Le  VaiU.,  Ois.  Afr.  v.  pi.  234,  235. 

Genus  CORVUS. 

2.  Corvns  capistrnm,  Wilkes,  Ency.  Lond.  v.  p.  237  (1802). 

Corvns  albioollis,  Lath.,  Ind.  Om.  i.  p.  151  (1790). 
Corvas  cafer,  Licht. 
Le  VailL,  Ois.  Afr.  U.  pi.  50. 

3.  CoRVUS  MAOwus,  Wilkes,  Ency.  Lond.  v.  p.  237  (1802). 

Corvas  major,  Vieill.,  Noav.  Diet.  viii.  p.  27  (1817). 
Le  Vaill.,  Ois.  Afr.  ii.  pi.  51. 

39.  CoRVUs  SPLE5DIDD8,  Wilkes,  Enoy.  Lond.  v.  p.  241  (1802). 
Corvas  splendidas,  Shaw,  Gen.  Zool.  vii.  p.  372  (1809). 
Le  Vaill.,  Ois.  Afr.  ii.  pi.  85. 

41.  CoRvus  APBR,  Wilkes,  Ency.  Lond.  v.  p.  241  (1802). 
Corvas  capensis,  Licht. 
Le  Vaill.,  Ois.  Afr.  ii.  pi.  52. 

44.  Corvas  indicus,  Wilkes,  Ency.  Lond.  v.  p.  242  (1802). 
Corvas  orinitas,  Daad.,  Traite  d'Orn.  ii.  p.  253  (1800). 
Corvas  sexsetaceas,  Shaw,  Gen.  Zool.  vii.  p.  380  (1809.) 

Le  VaiU.,  Ois.  Afr.  ii.  pi.  82. 

45.  Corvas  Choacador,  Wilkes,  Enoy.  Lond.  v.  p.  243  (1802). 
Starnas  ornatas,  Daad.,  Traite  d'Orn.  ii.  p.  309  (1800). 

Le  Vaill.,  Ois.  Afr.  ii.  pi.  86. 

48.  CoRvus  ciRRHATus,  Wilkes,  Enoy.  Lond.  v.  p.  244  (1802). 
Pica  melanocephala,  Wagler,  Syst.  A  v.  (1827). 
Le  VaUL,  Ois.  Afr.  ii.  pi.  58. 


[Dee 


NATURAL  SCIENCES  Of  PHILADELPHIA.  217 

57.  Coryiis  piapiao,  Wilkes  Enoy.  Lond.  v.  p.  245  (1802). 
Corvufl  senegalenses,  Linn.,  Sjst.  Nat.  i.  p.  158  (1766). 

Le  Vaill.,  Ois.  Afr.  ii.  pi.  64. 

58.  CoTvua  nib«r,  Wilkes,  Enoy.  Lond.  v.  p.  245  (1802). 
Corvas  mfigaster,  Lath.,  Ind.  Orn.  i.  p.  26  Supp.  (1801). 

Le  VaUl.,  Oia.  Afr.  U.  pL  55. 

59.  Coryns  Temia,  Wilkes,  Edoj.  Lond.  v.  p.  245  (1802). 
Corvns  varians,  Lath.,  Ind.  Orn.  Snpp.  p.  26  (1801). 

60.  Corvus  rufus,  Wilkes,  Encj.  Lond.  v.  p.  245  (1802). 

Lanins  rnfas,  Soop.,  Flor.  et  Fann.  Insab.  i.  p.  86(1786).  ] 

Le  Vaill.,  Ois.  Afr.  ii.  pi.  59. 

61.  Corvns  Lanins,  Wilkes,  Euoj.  Lond.  ▼.  p.  245  (1802). 
Lanins  picatns,  Lath.,  Ind.  Orn.  Snpp.  p.  17  (1801). 

Le  VailL,  Ois.  Afr.  ii.  pi.  60. 

Genns  ORIOLUS. 

23.  Obiolds  afbicakub,  Wilkes,  Enoj.  Lond.  xvii.  p.  740  (1820). 
Oriolns  monacbns,  Wagler,  Syst.  Ay.  (1827). 
Oriolus  Condougnan,  Tomm.,  PI.  Col.  liv.  54  (about  1826). 
Oriolns  laryatus,  Licht.,  Verz.  p.  20  (1823). 
Le  VailL,  Ois.  d'Afr.  tL  pL  261,  262. 

Genns  PICUS. 

49.  Picns  barbatns,  Wilkes,  Enoy.  Lond.  xz.  p.  401  (1825). 
Picns  biarmicns,  Cuv. 
Picns  namaquus,  Lioht.,  Verz.  p.  17  (1823). 
Picns  mjrotacens,  Vieill.,  Nonv.  Diet.  xzvi.  p.  73  (1818). 
Le  Vaill.,  Ois.  Afr.  vi.  pL  251,  252. 

58.  Picns  erythrooephalns,  Wilkes,  Encj.  Lond.  zz.  p.  402  (1825). 
Picns  fnlviscapns,  Lioht.,  Verz.  p.  11  (1823). 
Picns  foscesoens,  VieilL,  Nonv.  Diet.  zzvi.  p.  86  (1818). 
Le  VaiU.,  Ois.  Afr.  vi.  pi.  253. 

Genns  MEROPS. 

28.  Merops  monachus,  Wilkes,  Ency.  Lond.  zv.  p.  159  (1817). 
From  New  Holland.     I  cannot  determine  this  species. 

29.  Merops  malimbicus,  Wilkes,  Ency.  Lond.  zv.  p.  159  (1817). 

Merops  bicolor,  Dand.,  Ann.  dn  Mas.  ii.  p.  440  (1803). 

Genus  LARUS. 

1.  Larns  rissa,  Wilkes,  Ency.  Lond.  zii.  p.  250  (1813). 
Lams  rissa,  Brnnnich,  Orn.  Bor.  p.  42  (1764)  ? 

(^nas  ALAUDA. 

2.  Alauda  bostbo-orassa,  Wilkes,  Encj.  Lond.  i.  p.  235  (1808). 

Alaada  crassirostris,  Vieill.,  Nonv.  Diet.  i.  p.  373  (1816). 
Le  Vaill.,  Ois.  d'Afr.  iv.  pL  193. 

25.  Alauda  pibcutiins,  Wilices,  Ency.  Lond.  i.  p.  236  (1808). 
Alauda  apiata,  Vieill.,  Nonv.  Diet.  i.  p.  342  (1816). 
Le  Vaill.,  Ois.  d'Afr.  iv.  pi.  194. 
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26.  Alaada  africana,  Wilkes,  Encj.  Load.  i.  p.  236  (1808). 
Alaada  africana,  Gm.,  Syst.  Nat.  i.  p.  798  (1788). 
Le  Vaill.,  Ois.  d'Afr.  iv.  pi.  192. 

37.  Alauda  dorso-rubra,  Wilkes,  Encj.  Lond.  i.  p.  236  (1808). 
Alauda  pyrrhonota,  Vieill.,  Nout.  Diet.  i.  p.  361  (1816). 

Le  Vaill.,  Ois.  d'Afr.  iv.  pi.  197. 

38.  Alauda  pilbo- rubra,  Wilkes,  Ency.  Lond.  i.  p.  236  (1808). 
Alauda  rafipilea,  Vieill.,  Noav.  Diet  L  p.  345  (1816). 

Le  Vaill.,  Ois.  d'Afr.  iv.  pi.  198. 

Oenns  AMPELIS. 

1.  Ampblis  6RANDI8,  Wilkes,  Ency.  Load.  i.  p.  483  (1796^. 
Coracias  militaris.  Lath.,  Ind.  Orn.  Sapp.  p.  27  (1801). 
Quenila  rubra,  Vieill. 
Ha^matoderus  jp^randis,  (Wilkes)  1 1 1 
Le  Vaill.,  Ois.  Am.  et  Ind.  pi.  25,  26. 

Genus  MUSCICAPA. 

3.  Muscicapa  aubila,  Wilkes,  Eacy.  Load.  xti.  p.  260  (1818). 
Sylvia  aebulosa,  Vieill..  Nouv.  Diet,  xi.  p.'204  (1817). 

Le  Vaill.,  Ois.  d'Afr.  iii.  pi.  149. 

4.  Muscicapa  loricaria,  Wilkes,  Ency.  Lond.  xvi.  p.  261  (1818). 
Sylvia  melanoleucus,  Vieill.,  Nouv.  Diet.  xi.  p   176  (1817). 

Le  Vaill.,  Ois.  d'Afr.  iii.  pi.  150. 

19.  Muscicapa  parus,  Wilkes,  Ency.  Lond.  xvi.  p.  262  (1818). 
Muscicapa  subflava,  Vieill.,  Nouv.  Diet.  xxi.  p.  483  (1818). 
Le  Vaill.,  Ois.  d'Afr.  iv.  pL  155. 

39.  Muscicapa  penulata,  Wilkes,  Ency.  Load.  xvi.  p.  265  (1818). 
Muscicapa  cyanomelas,  Vieill.,  Nouv.  Diet.  xxi.  p.  473  (1818). 

Le  Vaill.,  Ois.  d'Afr.  iv.  pi.  151. 

40.  Muscicapa  superciliata,  Wilkes,  Ency.  Lond.  xvi.  p.  265  (1818). 
Muscicapa  perspicillata,  Vieill. 

Le  Vaill.,  Ois.  d'Afr.  iv.  pi.  152. 

106.  Muscicapa  undulata,  Wilkes,  BAcy.  Loud.  xvi.  p.  269  (1818). 
Muscicapa ?  Gray,  Gen.  i.  p.  263. 

Le  Vaill.,  Ois.  d'Afr.  iv.  pi.  156. 
•    Not  M.  undulata,  Vieill.,  Nouv.  Diet.  xxi.  p.  471  (1818). 

107.  Muscicapa  stellata,  Wilkes,  Eacy.  Load.  x?i.  p.  270  (1818). 
Muscicapa  stellata,  Vieill.,  Nouv.  Diet.  xxi.  p.  468  (1818). 

Le  Vaill.,  Ois.  d'Afr.  iv.  pi.  157, 

108.  Muscicapa  azurufa,  Wilkes,  Eacy.  Loud.  xvi.  p.  270  (1818). 
Muscicapa  aurea,  Vieill.,  Nouv.  Diet.  xxi.  p.  463  (1818). 

"  Niltava  azurea  (Vieill),"  Gray,  Gea.  i.  p.  264.     ' 
Le  Vaill.,  Ois.  d'Afr.  iv.  pi.  158. 

109.  Muscicapa  albicapilla,  Wilkes,  Eacy.  Load.  xvi.  p.  270  (1818). 
*'  Platysteira  moaacha.  Swains." 

Le  Vaill.,  Ois.  d'Afr.  iv.  pi.  159. 

110.  Muscicapa  moleaaria,  Wilkes,  Ency.  Lond.  xvi.  p.  270  (1818). 
Muscicapa  pistrioaria,  Vieill.,  Nouv.  Diet.  xxi.  p.  474  (1818). 
Muscicapa  molitor,  Licht. 

Le  Vaill.,  Ois.  d'Afr.  iv.  pi.  160. 
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111.  Muscicapa  pririt,  Wilkes,  Encj.  Lond.  zri.  p.  271  (1818). 
Mascicapa  pririt,  Vieill.,  Nout.  Diet.  xzi.  p.  486«(1818). 

Le  Vaill.,  Ois.  d'Afr.  iv.  pi.  161. 

112.  Mascicapa  drongo,  Wilkes,  Bncj.  Loud.  xvi.  p.  271  (1818). 
Laaias  forficatus,  Linn.,  Sjst.  Nat.  i.  p.  134  (1766). 

Le  Vaill.,  Ois.  d'Afr.  iv.  pi.  166. 

116.  Mascicapa  albiFentris,  Wilkes,  Encj.  Lond.  xvi.  p.  272  (1818). 
Dicraras  leacogaster,  Vieill.  Noav.  Diet.  ix.  p.  587  (1817). 
Dicraras  albiyentris,  Steph.,  Qttn.  Zool.  xiii.  p.  140  (1825). 

Le  Vaill.,  Ois.  d'Afr.  iv.  pi.  171. 

117.  Mascicapa  longicauda,  Wilkes,  Encj.  Lond.  xvi.  p.  272  (1818). 
Dicraras  macrocercus,  Vieill.,  Nout.  Diet.  ix.  p.  588  (1817). 
Dicraras  indicus,  Steph.,  Oen.  Zool.  xiii.  p.  139  (1825). 

Le  Vaill.,  Ois.  d'Afr.  iv.  pi.  174. 

118.  Mascicapa  malabarica,  Wilkes,  Encj.  Lond.  xvL  p.  272  (1818). 
Laaias  malabarieas,  Scopoli. 

Dicraras  plataras,  Vieill..  Noav.  Diet.  ix.  p.  588  (1817). 
Le  Vaill.,  Ois.  d'Afr.  iv.  pi.  175. 

119.  Mascicapa  erea,  Wilkes,  Ency.  Lond.  xvi.  p.  272  (1818). 
Dicraras  aenens,  Vieill,  Nouv.  Diet.  ix.  p.  586  (1817). 
Dicraras  sratus,  Steph.,  Gen.  Zool.  xiii.  p.  138  (1825). 

Le  Vaill.,  Ois.  d'Afr.  iv.  pi.  176 

Oenas  MOTACILLA. 

2.  Motacilla  coryphseas,  Wilkes,  Encj.  Lond.  xvi.  p.  77  (1817). 
Sylvia  coryphaeas,  Vieill.,  Noav.  Diet.  xi.  p.  177  (1817). 
Le  Vaill.,  Ois.  d'Afr.  iii.  pi.  120. 

» 

16.  MoUcilla  citrina,  Wilkes,  Ency.  Lond.  xvi.  p.  78  (1817). 
Sylvia  sabflava,  Vieill.,  Noav.  Diet.  xi.  p.  175  (1817). 
L.  Vaill.,  Ois.  d'Afr.  iii.  pi.  127. 

21.  Motacilla  melogaster,  Wilkes,  Ency.  Lond.  xv.  p.  79  (1817). 

Sylvia  lanalau,  Vieill.,  Noav.  Diet.  xi.  p.  210  (1817). 
Sylvia  gattaralis,  Bole. 
Le  Vaill.,  Ois.  d'Afr.  iii.  pi.  123. 

22.  MoUcilla  raficapa,  Wilkes,  Ency.  Lond.  xvi.  p.  80  (1817). 
Sylvia  falvicapilla,  Noav.  Diet.  xi.  p.  217  (1817). 

Le  Vaill.,  Ois.  d'Afr.  iii.  pi.  124. 

-23.  Motacilla  viridis,  Wilkes,  Ency.  Lond.  xvi.  p.  80  (1817). 
Sylvia  olivacea,  Vieill.,  Noav.  Diet.  xi.  p.  205  (1817). 
Le  Vaill.,  Ois.  d'Afr.  iii.  pi.  125. 

24.  Motacilla  grisea,  Wilkes,  Ency.  Lond.  xvi.  p.  80  (1817). 
Sylvia  sabcosralea,  Vieill.,  Noav.  Diet.  xi.  p.  188  (1817). 
Parisoma  rafiventer.  Swains. 
Le  Vaill.,  Ois.  d'Afr.  iii.  pi.  126. 

26.  Motacilla  eiliata,  Wilkes,  Ency.  Lond.  xvi.  p.  80  (1817). 
Sylvia  diophrys,  Vieill.,  Noav.  Diet.  xi.  p.  182  (1817). 
Motacilla  diophrys,  Shaw,  Nat.  Misc.  xxiii.  pi.  973  (no  date). 
Le  Vaill.,  Ois.  d'Afr.  iii.  pi.  128. 

39.  Motacilla  aarata,  Wilkes,  Ency.  Load.  xvi.  p.  83  (181*2). 
Sylvia  aaraticollis.  Vieill.,  Noav.  Diet.  xi.  p.  175  (1817). 
Le  Vaill.,  Ois.  d'Afr.  iii.  pi.  119. 
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iiG.  Motacilla  arenaria,  Wilkes,  Ency.  Lond.  XYi.  p.  85  (1817). 
Motacilla  capensis,  Einn.,  Syst.  Nat.  i.  p.  333  (1766). 
Le  Vaill.,  Ois.  d'Afr.  iv.  pi.  178. 

67.  Motacilla  variegata,  Wilkes,  Ency.  Lond.  xvi.  p.  86  (1817). 
Motacilla  indica,  Gm.,  Syst.  Nat.  i.  p.  962  (1788). 
Motacilla  variegata,  Vieill. 
Le  Vaill.,  Ois  d'Afr.  iv.  pi.  179. 

G8.  Motacilla  striata,  Wilkes,  Ency.  Lond.  xvi.  p.  86  (1817). 
(Enanthe  ptymatura,  Vieill.,  Nouv.  Diet.  xxi.  p.  436  (1818). 
Le  Vaill.,  Ois.  d'Afr.  iv.  pi.  188,  fig.  2. 

69.  Motacilla  rubra,  Wilkes,  Ency.  Lond.  xvi.  p.  86  (1817). 
(Enanthe  rnfiventris,  Vieill.,  Nouv.  Diet.  xxi.  p.  431  (1818). 

Le  Vaill.,  Ois.  d'Afr.  iv.  pi.  188,  fig.  1. 

70.  Motacilla  cursor,  Wilkes,  Ency.  Lond.  xvi.  p.  86  (1817). 

CEnanthe  cursorea,  Vieill.,  Nouv.  Diet.  xxi.  p.  431  (1818). 
Le  Vaill.,  Ois.  d'Afr.  iv.  pi.  190. 

71.  Motacilla  familiaris,  Wilkes,  Ency.  Lond.  xvi.  p.  86  (1817). 

(Enanthe  sperata,  Vieill ,  Nouv.  Diet.  xxi.  p.  432  (1818). 
Saxicola  familiaris,  Steph.,  Gen.  Zool.  xiii.  p.  241  (1825). 
Le  Vaill.,  Ois.  d'Afr.  iv.  pi.  183. 

80.  Motacilla  fobmicivora,  Wilkes,  Ency.  Lond.  xvi.  p.  88  (1817). 

(Enanthe  formicivora,  Vieill.,  Nouv.  Diet.  xxi.  p.  421  (1818). 
Saxicola  formicivora,  Steph.,  Gen.  Zool.  xiii.  p.  242  (1825). 
Le  Vaill.,  Ois.  d'Afr.  iv.  pi.  186,  187. 

81.  Motacilla  Impbrator,  Wilkes,  Ency.  Lond.  xvi.  p.  88  (1817). 

CEnanthe  nigra,  Vieill.,  Nouv.  Diet.  xxi.  p.  431  (1818). 
Le  Vaill.,  Ois.  d'Afr.  iv.  pi.  189. 

82.  Motacilla  A lauda,  Wilkes,  Ency.  Lond.  xvi.  p.  88  (1817). 
Alauda  nigra,  Stephens,  Gen.  Zool.  xiv.  p.  25  (1826). 

L.  Vaill.,  Ois.  d'Afr.  iv.  pi.  191. 

86.  Motacilla  tractrac,  Wilkes,  Ency.  Lond.  xvi.  p.  89  (1817). 

(Enanthe  cinerea,  Vieill.,  Nouv.  Diet.  xxi.  p.  437  (1818). 
Le  Vaill.,  Ois.  d'Afr.  iv.  pi.  184,  fig.  1. 

87.  Motacilla  Montana,  Wilkes,  Ency.  Lond.  xvi.  p.  89  (1817). 
(Enanthe  monticola,  Vieill.,  Nouv.  Diet.  xxi.  p.  434  (1818). 
Saxicola  Montana,  Steph.,  Gen.  Zool.  xiii.  p.  242  (1825). 

Le  Vaill.,  Ois.  d'Afr.  iv.  pi.  184,  fig.  2. 

93.  Motacilla  pastor,  Wilkes,  Ency.  Lond.  xvi.  p.  90  (1817). 
Saxicola  rubicola,  var.  Gaffra,  Licht. 
Le  Vaill.,  Ois.  d'Afr.  iv.  pi.  180. 

96.  Motacilla  turdus,  Wilkes,  Ency.  Lond.  xvi.  p.  91  (1817). 
Sylvia  leucophrys,  Vieill.,  Nouv.  Diet.  xi.  p.  191  (1817). 
Turdus  pipiens,  Steph.,  Gen.  Zool.  xiii.  p.  202  (1826). 
Le  Vaill.,  Ois.  d'Afr.  iv.  pi.  118. 

98.  Motacilla  acutipennis,  Wilkes,  Ency.  Lond.  xvi.  p.  91  (1817). 
Sylvia  oxyura,  Vieill.,  Nouv.  Diet.  xi.  p.  161  (1817). 

Le  Vaill.,  Ois.  d'Afr.  iv.  pi.  133. 

99.  Motacilla  Amboynensis,  Wilkes,  Ency.  Lond.  xvi.  p.  91  (1817). 

Sylvia  rubescens,  Vieill. 
Le  Vaill.,  Ois.  d'Afr.  iv.  pi.  136. 
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146.  MotacOU  teheric,  WUke&,  Ency.  Lond.  xvi,  p.  94  (1817), 

MoUcUla  madJigucftriensis,  Gm.,  Sjst.  Nat.  i.  p.  981  (but  not  p.  952). 
SjlYia  leacops,  VieilL,  Xoht.  Diet.  xi.  p.  222  (1817). 
Le  VailL,  OU.  d'Afr.  iv.  pi,  132. 

188.  MotacilU  garrala,  Wilkes,  E&cj.  Loud.  xri.  p.  97  (1817). 
Sjlfia  balMDcaU,  Tieill.,  Nomv.  Diet.  xi.  p.  172  (1817). 

U  VailL,  OlB.  d'Afr.  uL  pL  121,  fig.  1. 

189.  Motacilla  Isabella,  WUkes,  Encj.  Lond.  zri.  p.  98  (1817). 
SjMa  b«Ueata,  VieilL,  Noqt.  Diet  zi.  p.  195  (1817). 

Le  Vaill.,  OU.  d'Afr.  iU.  pL  121,  fig.  2. 

190.  MotacilU  paTO,  WUkes,  Encj.  Lond.  Twi,  p.  98  (1817). 
Sylvia  brachjptera,  VieilL,  Nonr.  Diet.  xi.  p.  206  (1817). 

Le  Vaill.,  Ois.  d'Afr.  iii.  pL  122. 

209.  MoTAaLLA  FiMBEiATA,  Wilkes,  Encj.  Lond.  xvi  p.  102  (1817). 
Malnrns  palustris,  Vieill.,  Noht.  Diet.  xx.  p.  213  (1818)? 
Malaraa  gnlaris,  Steph.,  (^eo.  Zool.  xiii.  p.  224  (1825). 

Le  VaiU.,  Ois.  d'Afr.  iii.  pL  130,  fig.  2. 

210.  Motecilla  pincpinc,  Wilkes,  Ency.  Lond.  xri.  p.  102  (1817). 
SjWitL  textnx,  Vieill.,  Konv.  Diet.  xi.  p.  208  (1817). 

Le  VaUl.,  OU.  d'Afr.  iii.  pi.  131. 

211.  MoTAOiLLA  APU8,  Wilkes,  Encj.  Lond.  xri.  p.  103  (1817). 
SjlTia  minnta,  Shaw,  Nat.  Misc.  xxiiL  pi.  997  (no  date). 

Le  VaiU.,  OU.  d'Afr.  ui.  pL  134. 

212.  MotacUla  cnrrata,  Wilkes,  Encj.  Lond.  xri.  p.  103  (1817). 
Motacilla  mfescens,  Vieill. 

Le  VaiU.,  OU.  d'Afr.  iii.  pi.  135. 

Oenas  PARUS. 

33.  Paras  niger,  Wilkes,  Encj.  Lond.  XTui.  p.  726  (1821). 

Parns  niger,  VieUl,  Nouv.  Diet.  xx.  p.  325  (1818). 
Piiras  InctQosns,  Licht. 
Le  VaUL,  OU.  d'Afr.  in.  pi.  137. 

34.  Parns  ?ariegatas,  Wilkes,  Encj.  Lond.  xviii.  p.  726  (1821). 
Paras  cinerascens,  Vieill.,  Noav.  Diet.  xx.  p.  316  (1818). 

Le  VaiU.,  Ois.  d'Afr.  iii.  pi.  138. 

35.  Paras  fascas,  Wilkes,  Encj.  Lond.  xriii.  p.  726  (1821). 
Paras  fascus,  VieiU.NouY.  DicL  xx.  p  309  (1818). 

Le  VaiU.,  OU.  d'Afr.  iii.  pi.  139,  fig.  1. 

36.  Paras  albigena,  Wilkes,  Encj.  Lond.  xyiii.  p.  727  (1821). 
Paras  cinerens,  Vieill.,  Noay.  Diet.  xx.  p.  316  (1818). 
Parus  atriceps,  Horsf.,  Linn.  Trans,  xiii.  p.  160. 

Le  VaUl.,  Ois.  d'Afr.  iii.  pi.  139,  fig.  2. 

37.  Parns  dabias,  Wilkes,  Encj.  Lond.  XTiii.  p.  727  (1821). 
SjlFia  atricapilla,  Vieill.,  Nony.  Diet. 

Paras  monachas,  Graj,  Oen.  iii.  p.  30,  b. 
Le  VaiU  ,  OU.  d'Afr.  iii.  pi.  140. 

38.  Parns  qaadricolor,  Wilkes,  Encj.  Lond.  xyni.  p.  727  (1821). 
Motacilla  zejlonica,Gm.,  Sjst.  Nat.  i.  p.  964  (1788). 
iEgithina  qaadricolor,  Vieill. 

Le  VaiU.,  Ois.  d'Afr.  iii.  pi.  141. 
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On  tilt  habits  of  a  TIPULIDXOUS  LABTA. 
BT  EDW.  D.  COPE. 

There  has  been  known  in  Europe  for  many  years  a  small  white  larra,  whk^ 
is  called  the  army  worm,  which  gathers  itself  into  laige  bodies  forming  strMH 
of  several  feet  in  length.  These  bodies  move  forward  at  a  slow  rate,  and  sf- 
pear  to  be  a  form  of  migration  which  the  species  adopts  for  some  purpose  as- 
known.  Their  superficial  resemblance  to  a  sluggish  serpent  nsnally  exeit« 
repugnance  in  the  minds  of  many  observers.  It  has  been  fonnd  that  thcit 
larvae  are  those  of  different  species  of  the  flies  of  the  genus  Soiara,  which 
belongs  to  the  Mycetophilids,  which  was  formerly  regarded  aa  a  group  of  tht 
great  family  Tipulidn,  or  the  crane  flies. 

Of  this  genus  Osten  Saoken*  says  :  "All  the  larva  of  the  Myoetophllida  sis 
gregarious,  and  live  among  decaying  vegetable  matters.        *       *      Bdara  ii 
found  among  decaying  leaves    in   vegetable  mould,   in    oow-dung,   ondsr 
the  bark  of  dead  trees,  etc.    *    *    They  maybe  distinguished  from  theUrta 
of  Mycetophila  by  their  greater  delicacy,  and  by  the  structure  of  the  tiophi ; 
most  of  them  seem  to  have  no  bristles  or  spines  on  the  looomotfye  procssMi 
on  the  under  side  of  the  body,  whereas  the  majority  of  the  Myoetophlla  havt 
them.    They  are  even  more  gregarious  than  the  other  larre  of  this  fsnilyi 
and  have  the  singular  propensity  of  sticking  together  in  denae  patehsi, 
in  which  situation  they  are  frequently  fonnd,  for  instanoe,  under  the  bark  of     | 
trees.     It  is  probably  to  the  same  propensity  that  the  phenomenon,  known  is 
Germany  under  the  name  of  army  worm  (Heerwurm),  is  due.    This  is  a  pio-     j 
cession  of  larvs,  sometimes  from  twelve  to  fourteen  feet  long,  and  two  or     | 
three  inches  broad,  consisting  of  numberless  specimens,  sticking  closely  to* 
gether,  and  forming  a  layer  of  about  half  an  inch  thickness.     Such  prooassloBS     | 
have  been  often  olMerved  in  woods  in  Germany,  Sweden  and  Rnaaia,  hut  nenr 
sufiiciently  investigated  to  explain  their  objeot.    That  the  larra  do  not  ni- 
grate  in  search  of  food,  we  can  infer  from  the  fact  that  they  appear  to  be  ftiU- 
grown  when  they  form  these  processions." 

Prof.  Berthold,  of  the  University  of  GOttingen,  gives  a  more  detailed  ao- 
count  of  this  larva,  f  as  follows  : 

*'  Mr.  Berthold  imparted,  on  the  17th  of  December,  1863,  to  the  Boyal  So- 
ciety of  Sciences,  a  zoological  examination  of  the  Heerwurm  (army  worn), 
which  in  certain  yean  in  the  forests  of  Thuringia,  Hanover,  Sweden  and  Nflv- 
way  moves  like  a  snake  several  feet  long,  four  to  six  inches  broad,  sad 
thumb  thick,  which  consists  of  myriads  of  small  dipteroua  larve,  four  ts 
five  lines  long.  Eight  years  ago  (Reports  from  the  G.  A.  University  and  the 
Royal  Society  of  Sciences  at  Goettingen,  1845,  No.  5),  he  stated  that  the 
Tipula  which  was  observed  by  the  forest  keeper,  Mr.  Rauda,  at  Birkenmoor, 
was  the  Thomastrauer  gnat  (Sciara  t  h  o  m  e  ),  and  was  the  means  of  solving  a 
problem,  wliich  has  been  for  hundreds  of  years  a  returning  stimulus  of  higotiy 
and  fear  for  the  peasants,  and  for  zoologists  a  point  of  earnest  oonsideratioa. 
But  when  he  obtained  last  summer  from  the  Bilenriede,  near  Hanover,  man 
new  Heerwurm  larvte.  and  Mr.  L.  Bechstein  bred  some  flies  out  of  the  larva 
of  a  Heerwurm,  it  gave  him  occasion  to  institute  fiirther  examinationa. 

**The  desire  for  association  and  migration  cannot  be  eompared  with  the 
migrations  of  all  other  insects  and  animals ;  for  this  is  not  done  to  procure 
nourishment,  because  the  maggots  are  in  snoh  great  quantity  above  eaeh 
other,  that  but  few  would  have  a  chance  to  reach  the  food.  Also,  tht 
maggots  do  not  show  the  desire  for  travelling  immediately  after  leaving  ths 
egg,  like  many  other  insects,  but  the  movement  commences  when  the  worm 

*  Who  has  described  the  larvce,  and  giren  the  bibliography  of  the  European  raeeiea, 
Proc.  Ent4>ni.  Soc.  Phila  1854  103—170  1  am  indebted  to  this  ezcellent  entomolojpM  for 
th(*  identification  of  larvie  from  Weflttown,  Rent  him,  and  for  referenoe  to  the  above  M«y. 

t  Nachrichtcu  Unlr.  G^Jttingen,  IBM,  p.  1. 
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is  grown,  and  not  less  than  three  lines  long.    From  this  it  would  appear  to 
have  some  connection  with  the  entrance  into  the  pupa  state. 

'*  Their  metamorphosis  is  known ;  it  takes  plf  oe  in  earth,  in  roots  of  plants, 
under  rotten  logs,  or  in  swamps.  Such  moist  localities  are  selected  by  the 
Heerwnrm  larv^e  after  thej  have  come  to  a  certain  age,  and  the  time  of  pupa 
Qhange  has  arrived,  which  is  known  bj  the  desire  for  association. 

*'The  mucus  which  keeps  the  maggots  together  is  a  product  of  the  salivary 
gland  in  Sciara  i  n  g  e  n  u  a,  and  almost  all  other  Dipterous  larvae  which  have  a 
bead,  and  which  make  a  fine  coooon.  The  formation  of  pups  of  the  Heerwurm 
takes  place  surrounded  by  this  mucous  saliva.  The  Heerwurm  can  be  re- 
garded as  a  collection  of  larvs,  for  the  purpose  of  mutual  transformation ; 
that  is,  it  is  accomplished  through  mutual  protection  at  a  period  favorable  to 
development.  This  connection  is  given  up  before  the  formation  of  nymphs 
really  arrives,  the  individuals  separating,  from  time  to  time,  in  search  of 
iood.  When  now  the  larvae  of  large  divisions  of  Diptera,  as  the  Pupipares, 
Notacanthes,  etc.,  have  the  peculiarity  of  changing  their  own  skin  into  a 
cover,  which  is  the  grave  of  the  larva  and  the  criuile  for  the  pupa ;  and  the 
larva  of  another  division  of  the  Diptera,  as  the  Tanystomes  and  the  Nemo- 
esres,  before  changing,  strip  off  their  cover,  and  are  transformed  free  or  in  a 
eoooon,  so  the  Sciara  t  h  o  m  »  presents  a  process  intermediate  between  these, 
at  the  construction  of  the  oocoon  is  not  performed  within  the  skin  of  the  larva 
itaelf,  but  in  a  cavity  which  is  made  of  the  skins  of  numbers  of  other  larvae.*' 

Thei«  appears,  however,  to  have  been  no  record  of  the  observation  of  this 
peooliar  habit  of  larvs  in  North  America,  up  to  within  a  short  time.  The  genus 
ia  known  to  exist  here,  and  Osten  Sacken  (1.  c.)  describes  a  species  which  he 
oalla  Sciara  tozoneura.  Hence  the  following  account,  which  I  have  re- 
oelTed  from  my  friend  William  Kite,  teacher  at  Weettown  School,  in  Chester 
eoonty ,  Pa.,  is  of  considerable  interest.  The  statements  are  those  of  a  careful 
Batnralist,  well  acquainted  with  the  field  and  field  study.  Before  quoting  it, 
it  most  be  noted  that  another  account  of  the  same  phenomenon  was  published 
in  The  Friend  Journal  (Philada.,  1864),  by  Charles  Potts,  another  teacher  in 
the  aame  excellent  institution.  Some  statemeats  of  this  writer  need  correc- 
tion, as  further  observation  convinced  him :  e.  g.,  that  they  could  climb. 

The  following  are  observations  of  Wm.  Kite  : — 

*'On  the  morning  of  Ninth  month  11th,  IS  66,  a  company  of  worms  was  ob- 
■erred  crossing  the  brick  walk,  or  passage,  east  of  Westtown  School ;  the  mass 
presented  much  the  appearance  of  a  thin  grey  snake.  This  is  the  third  year 
that  these  worms  have  been  seen  about  our  grounds. 

"This  company  extended  over  a  length  of  about  twenty-two  inches,  with  a 
breadth  of  from  three-quarters  of  an  inch  in  the  thickest  part,  to  about  one- 
eighth  of  an  inoh  at  the  head,  and  one-tenth  at  the  tail ;  five  or  six  worms 
deep  in  thicker  parts.  The  mode  of  progression  of  these  singular  creatures 
was  by  the  contraction  of  an  annulus  at  a  time.  They  had  distinct  heads,  and 
tlie  motion  of  each  was  like  that  observed  in  caterpillars  rather  than  that  seen 
in  earth-worms.  The  contraction  commenced  posteriorly,  and  was  passed  for- 
ward to  the  head  in  the  successive  rings. 

**  They  advanced  at  the  rate  of  four  inches  in  five  minutes,  the  hinder  ones 
working  their  way  over  the  top  of  the  rest.  '  Those  who  reached  the  ground 
or  bricks  by  thus  traversing  their  comrades'  backs  seemed  unable  to  proceed, 
so  that  their  progression  naturally  assumed  the  singular  shape  that  drew  our 
attention  to  them.  Occasionally  a  few  would  diverge  from  the  mass,  near  the 
front,  forming  another  head,  as  it  were ;  but  they  would  soon  return  to  the 
general^company  by  orawling  back  over  each  other." 

[This  observation  was  also  made  on  the  procession  which  appeared  in  1864 ; 
t.  c,  that  the  hinder  ones  progressed  over  the  bodies  of  those  that  preceded, 
the  whole  mass  thus  taking  up  in  the  rear  and  laying  down  in  front.  This  is 
a  much  more  rational  explanation  of  their  progress  than  has  been  offered ;  we 
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having  been  left  to  snppose  that  the  lower  stratum  of  larva  carrj  the  gener&l 
mass. — E.  D.  C] 

*'  To  arrive  at  an  idea  of  their  numbers,  about  half  an  inoh  of  them  wen 
lifted  out  of  their  ranks  on  the  point  of  a  knife  ;  of  these  95  adhered  to  it, 
giving  saj  200  to  the  inch,  or,  by  rough  estimation,  2400  in  the  party. 

*'  They  were  about  half  an  inch  long,  semi-transparent,  with  black  heads; 
their  alimentary  canals  were  clearly  distinguishable  by  the  unaided  eye  ;  tiM 
color  of  their  contents  would  lead  to  the  supposition  that  their  food  resembled 
that  of  the  earth-worm.  They  crossed  the  brick  path,  conforming  to  one 
general  direction,  but  varying  to  suit  the  inequalities  of  the  walk.  On  readi- 
ing  the  grass  they  immediately  buried  themselves  in  the  ground.  This  was 
observed  to  happen  with  a  company  which  was  seen  here  a  year  or  two  ago." 

**  Seventh  mo,  1.  1867. 

'*  A  large  company  of  the  *  snake  worms '  attempted  to  cross  a  gravel  walk 
in  the  yard  this  morning,  but  became  entangled  in  the  sand,  which  adhered  to 
their  bodies  and  seemed  to  bewilder  them.  School  duties  interfered  with 
watching  them,  but  I  anticipated  their  perishing  in  the  sand.  They  had 
managed  to  keep  together  when  I  saw  them,  after  having  crawled  through 
three  or  four  feet  of  sandy  gravel,  and  may  have  eventually  escaped. 

"  The  most  noticable  fact  in  regard  to  them  was  the  presence  among  theia, 
travelling  with  and  over  them,  of  a  full-grown  maggot  of  a  fly !  It  was  voiy 
lively,  diving  into  the  mass  and  emerging  again,  as  though  quite  at  home. 
How  did  it  get  there?  and  why  did  it  associate  with  them?  Was  it  hatched 
among  them  ? 

**  Their  course  was  about  N.  W." 

<*  Seventh  mo.  5,  1867. 

'*  A  small  company  ottkoae  vomu  again  on  the  gravel  walk,  within  a  km 
feet  of  the  same  place  as  on  the  Ist  inst.  As  they  were  going  in  an  opposite 
direction  from  those  on  the  1st,  they  may  be  the  same  company.  There  wen 
several  many-footed  worms,  about  an  inch  long,  accompanying  them ;  these 
were  engaged  in  pulling  worms  out  of  the  procession  and  devouring  them. 
On  both  occasions  the  companies  were  noticed  early  in  the  morning,  as  though 
they  commenced  moving  in  the  night. 

**  Their  course  was  about  S." 

**  Seventh  mo.  Sf  1867. 

**  A  much  larger  company  of  these  worms  were  on  the  brick  walk.  Thi&j 
had  nearly  crossed  the  walk  before  7  A.  M.,  showing  they  oommenoed  moTing 
early  in  the  morning.  They  appeared  unusually  lively.  Upon  oarefil  ex- 
amination, we  found  the  train  extending  back  into  the  grass  eighteen  inehei 
to  a  cluster  of  them  which  appeared  to  be  issuing  out  of  the  ground,  lli^ 
moved  on  the  surface  of  the  ground,  winding  among  the  grass  to  avoid  tlM 
stems.  This  disproves  our  former  supposition  that  they  emerged  to  avoid 
some  obstruction.  We  were  necessarily  called  oft,  and  on  our  return  the 
traces  of  them  were  lost.  Some  ants  and  one  small  worm  seemed  engaged  in 
eating  them  ;  the  worms  apparently  appreciated  their  danger,  shrinking  fkom 
the  tonch  of  these  animals.  This  procession  measured  six  feet  six  inobei. 
Occasionally  one  would  be  left  on  the  ground  after  the  train  had  passed,  but 
most  of  them  kept  with  the  general  mass. 

"  Their  course  was  about  N.  W.'* 

*<  Seventh  mo.  9, 1867. 

'*Two  more  small  companies  of  these  worms  appeared,  apparently  the  r»> 
mains  of  the  large  party  of  yesterday.  Each  company  was  short  of  a  foot  ia 
length,  and  were  accompanied  by  quite  a  number  of  the  worms  notioed  be- 
fore with  them.  I  caught  and  preserved  a  number  of  these ;  they  resemble 
the  worms  found  in  cured  meat,  or  similar  ones  found  in  many  garden  regeta- 
bles.  Their  connection  with  the  emigrant  parties  seems  to  be  that  of  enemies, 
preying  on  them. 

**  Course  N.  W." 
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''Seventh  mo,  15,  1867. 

"  7  o^elock, — A  oool  morniDg.  Fonnd  a  small  company  of  these  worms  on 
the  brick  walk  near  the  oi&oe.  Some  passer  bad  trod  on  them,  and  they 
were  thrown  into  confusion ;  added  to  this,  a  colony  of  ants  had  intercepted 
th«ir  coarse,  and  carried  them  off  in  numbers.  They  were  massed  in  a  crowd, 
and  their  efforts  to  move  on  were  defeated  by  the  ants  seizing  their  leaders  at 
•ach  attempt  to  move. 

*'  8.30. — Tbe  perseverance  of  the  ants  in  carrying  away  the  worms  seems  to 
demoralise  them  entirely,  and  finally  two  bricks  being  placed  to  protect  them 
from  passers*  feet,  the  greater  portion  of  them  crept  under  one  of  them  and 
huddled  together  in  a  confused  mass,  where  they  became  an  easy  prey  to 
their  indefatigable  little  enemies,  who  were  to  be  seen  through  the  morning 
marohing  off  with  their  captives,  though  much  larger  than  themselves. 

*'  10  o'dook.— All  gone. 

"  Coarse,  so  £sr  as  they  were  permitted  to  go,  N.  W." 

The  "many- footed  worms"  which  devoured  the  Sciara  larvae  were  larvn 
of  some  species  of  the  Coleopterous  family  Staphylinids.  Several  8i>ecimens 
were  sent  with  the  Sciara. 

I  am  also  informed  that  a  procession  of  this  species  has  been  seen  on  Quaker 
Hill,  in  the  borough  of  West  Chester.  Dr.  BenJ.  H.  Coates  informs  me  that 
he  has  seen  their  trains  in  Hunterdon  county,  N.  J.,  and  T.  A.  Conrad  saw 
them  some  years  ago  in  his  garden  in  Burlington,  in  the  same  State. 

On  inquiry  of  my  friend  Jacob  Stauffer,  of  Lancaster,  whose  MS.  notes  on 
the  species  of  insects  of  his  region,  and  their  habits,  are  numerous,  I  received 
the  following  additions  to  our  stock  of  knowledge  of  the  habits  of  the  larva  of 
the  Sciara  : 

"On  the  10th  of  August,  1865,  BIr.  Rath  von  and  myself  were  informed  by 
Dr.  Geo.  McCalla  that  we  would  be  interested  by  examining  an  army  of 
tmall  shining  worms  on  the  march  in  the  yard  of  Col.  D.  Patterson,  in  W. 
King  street,  Lancaster. 

"On  our  arrival  we  found  the  order  of  march  thrown  into  great  confasion 
by  boiling  water,  which  the  women  had  poured  along  the  line.  I  collected 
qaite  a  number  of  stragglers  from  the  main  army  thus  routed,  as  did  also 
friend  Rathvon.  These  I  subjected  to  a  close  examination  under  a  strong 
magnifying  power.  My  notes  read  thus :  '  A  portion,  about  two  feet  in  length, 
looked  like  a  shining  cord,  not  uniform  in  outline,  yet  compact.  These  larvae 
were  about  half  an  inch  long  mostly,  perhaps  three-eighths  of  an  inch,  and 
■even-sixteenths  and  one-thirty-seoond  parts  of  an  inch  in  diameter.  Their 
heads  of  a  glossy  jet-black  color,  as  also  the  anterior  edge  of  the  first  Joint  of 
■egment ;  rest  of  the  first,  and  the  second  and  third  Joints  of  a  translucent 
mUky-white,  dorsally  watery,  with  an  interior  wavy,  brownish,  intestinal 
eanal,  visible  through  the  transparent  skin ;  there  is  also  a  lateral  tinge  or 
iMronse-yellow ;  otherwise  of  a  shining,  water-and-milk-like  color.  I  could 
obeerve  no  pectoral  or  anal  legs ;  they  moved  by  contracting  and  extending 
the  segments  of  their  body  (twelve  in  number)  alternately,  like  that  of  a  dip* 
teroas  larva  of  Tipulids.  In  motion  the  convolutions  of  the  intestinal  canal 
were  very  apparent*  They  seemed  to  interlace  with  each  other,  but,  having 
been  disturbed,  I  cannot  venture  to  say  whether  after  any  precise  order,  or 
by  simple  conglomeration  as  chance  may  demand.  When  first  seen  they 
were  moving  in  a  broad  columnar  mass,  rope-like,  seeming  like  a  shining 
goardchain  cord,  of  considerable  thickness  and  quite  ornamental,  like  Jet 
heads  mixed  in  with  pearly- white  beads  in  motion.' 

**The  following  is  a  copy  from  a  letter  by  Prof.  W.  S.  Boedel,  Wytheville, 
▼irginia,  Aug.  4. 1865,  in  bis  own  words : 

*'  *  On  Saturday,  July  15, 1865,  at  North  Lebanon,  Pa.,  I  observed  in  apath 
at  the  foot  of  a  hill,  what  I  at  first  glance  supposed  to  be  the  cast-off  skin  of  a 
■erpent,  whioh  the  objeot  resembled  in  color  and  general  appearance,  but  what, 
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apon  olo8i«  inspeotion,  I  found  to  be  a  multitade  of  caterpf  liars,  a  half-inch  in 
length  and  one-thirty-seoond  part  of  an  inch  in  diameter ;  head  of  a  dall  rei 
or  brownish  color,  bodies  smooth  and  somewhat  glistening. 

*  *  These  worms  moved  upon  one  another,  piled  upon  and  irregnlarl  j  intw- 
woven  among  each  other  like  a  flattened  rope.  The  head  of  the  column  was 
much  broader  than  the  rest,  being  two  inches  wide,  from  which  dimension  the 
column  gradually  tapered  (to  a  point,  I  suppose,  for  I  did  not  see  the  end  of 
it).  The  length  of  the  column  was  four  feet  to  a  fence,  beyond  which  I  did 
not  examine  it. 

**  *  A  portion  of  the  column  lay  in  the  fl^rass,  through  which  It  moTod  with- 
out interruption,  as  if  it  had  bt^en  a  solid  mass.  The  rate  of  motion  was  si- 
tremely  slow,  not  exceeding  one-eighth  of  an  inch  in  a  minute.  The  eoloref 
the  mass  was  as  much  like  a  rope  of  tow  which  has  been  exiK>Bed  to  the 
weather  as  anything  I  can  think  of;  it  might  be  called  a  rostj  gray.  The 
column  was  not  cylindrical, — that  is,  a  cross  section  would  be  elUptioaL' 

*'  The  Springfield  (Mass.)  Republican  of  August,  1865,  glTes  an  aooonnt  of 
a  '  reptile  '  found  at  Lee.  It  was  nearly  four  feet  in  length,  about  the  sias  of 
a  man's  finger,  and  shaped  like  a  whip-lash  ;  and  on  close  examination  ths 
whole  body  was  found  to  be  composed  of  small  worms  about  half  an  inoh  la 
length,  with  large  black  heads,  and  semi-transparent  body.  On  sepaniiaf 
them  into  fragments,  they  would  immediately  re-form  into  a  snake  shape,  and 
crawl  slowly  off.  One  or  two  similar  snakes  have  recently  been  seen  in  thst 
vicinity.'  This  was  copied  into  the  Lancaster  Evening  Express  of  Satoxdsy, 
Aug.  12,  1865." 


The  Xeohanieal  Theory  of  80LAB  HEAT. 
BT  JACOB    ENN18. 

Daring  the  last  quarter  of  a  century  scientific  men  have  endeavored  by  nev 
methods  to  accoant  for  the  heat  of  the  son,  and  they  now  generally  believe, 
or  incline  to  believe,  in  its  mechanical  origin.  Some  adopt  the  meteoric  the- 
ory. They  suppose  that  meteorites  are  falling  with  great  velocity  In  thesao, 
and  that  these  stones  strike  the  enormous  solar  fire  by  their  fall.  Others 
adopt  the  nebular  theory.  They  suppose  that  the  sun  and  all  his  attending 
planets  and  satellites  have  condensed  from  a  very  rare  nebulous  condition, 
and  that  the  mere  condensation,  or  falling  together  of  their  materials  by  ths 
force  of  gravity,  has  produced  all  the  solar  heat.  Others  again  combine  both 
these  theories.  They  believe  that  originally  the  sun  and  the  earth  were 
heated  to  a  fused  condition  by  mere  condensation,  and  that  since  then  the 
meteorites  have  continued  the  heat  of  the  sun.  The  only  source  of  heat  by 
all  these  theories  is  gravity,  because  gravity  causes  the  fall  of  matter,  whether 
in  a  nebulous  or  a  meteoric  condition,  and  this  falling,  this  mechanical  foreSf 
is  converted  into  heat.  My  object  in  this  paper  is  to  show  that  none  of  these 
views  can  stand  the  test  of  numbers  and  of  well  established  facts.  The  high 
place  which  the  mechanical  theory  of  solar  heat  now  holds  in  the  scientile 
world,  is  my  apology  for  this  appearance. 

{Some  of  the  important  statements  of  the  highly  distinguished  gentlemen 
who  have  formed  the  mechanical  theory  are  these  : 

I.  Dr.  Julias  Robert  Mayer,  of  lleilbronn,  says  that  a  mass  of  burning  coal 
equal  to  that  of  the  sun  would  supply  his  present  emission  of  heat  only  4600 
years ;  and  that  a  meteorite  falling  into  the  sun  would  supply  at  least  4600 
times  more  heat  than  the  same  weight  of  burning  coal.  Hence  a  mass  of 
meteorites  equal  to  the  sun  would  supply  his  heat  4600  X  4600  =  21,160,000 
years.  This  would  be  the  least  amount  of  heat  when,  as  is  most  natural,  that 
mass  of  meteorites  should  approach  the  sun  spirally.  If  they  should  fall  in 
a  direct  line,  as  would  be  most  unlikely,  the  heat  would  be  double  thil 
amount.    This  greatest  possible  amount  of  heat,  being  out  of  probability,  il 
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not  taken  into  the  acconnt.  Let  it  be  clearly  understood  that  the  above  21,* 
160,000  jears  of  heat  are  to  be  derived  not  from  the  materials  of  the  sun  fall- 
ing together,  but  from  a  mass  of  meteorites  equal  to  the  sun  falling  into  the 
ran ;  the  gravity  of  the  sun  not  being  thereby  increased.  The  substance  of 
the  meteorites  are  supposed,  by  Mayer's  theory,  to  be  radiated  away  into  space 
just  as  fast  as  they  fall.  The  two  ideas  are  vastly  different.  But  how  long 
woold  be  the  duration  of  solar  heat  by  the  mere  falling  together  of  the  solar 
mass  from  infinite  space  ?  We  may  compute  an  answer  from  other  statements 
of  these  gentlemen,  as  follows : 

n.  Speaking  of  the  enlargement  of  the  sun  by  the  continued  fall  of  meteor- 
ites, Dr.  Mayer  says :  **  the  increase  of  volume  conld  scarcely  be  appreciated 
bj  man  ;  for  if  the  specific  gravity  of  these  cosmical  masses  be  assumed  to  be 
the  same  as  that  of  the  sun,  the  enlargement  of  his  apparent  diameter  to  the 
extent  of  one  second,  the  smallest  appreciable  magnitude,  woold  require  from 
93,000  to  66,000  years.*'  These  two  periods  are  derived,  the  oiie  from  the 
Spiral  and  the  other  f^om  the  direct  fall.  We  will  take  the  most  probable 
medinm, — say  41,360  years.  A  second  of  measure  at  the  distance  of  the  sun 
if  about  470  miles.  These  turned  into  feet  would  be  470  x  ^280  =  2,481,600 
Ibet.  An  increase  in  the  sun's  diameter  this  number  of  feet  in  41,360  years 
woald  be  60  feet  in  one  year.  Prof.  Wm.  Thomson,  of  Edinburgh,  says  that 
the  fall  of  meteorites  necessary  to  keep  alive  the  present  supply  of  solar  heat 
wonld  amount  to  an  increase  in  the  sun's  diameter  of  one  mile  in  88  years. 
This  again  would  be  60  feet  in  one  year.  At  this  rate  of  increase  we  may 
learn  in  how  long  a  time  the  sun  would  grow  from  a  mere  point  to  his  present 
•ise ;  or,  in  other  words,  how  long  would  be  the  duration  of  solar  heat  from 
the  falling  together  of  the  present  mass  of  the  sun.  Thus,  when  the  sun  had 
only  one-half  its  present  diameter,  it  had  only  one-eighth  of  its  present  volume 
and  mass,  and  its  force  of  gravity  was  only  one-eighth  of  what  it  now  is. 
Therefor^  eight  times  its  present  fall  of  materials  would  be  necessary.  Its 
surface  was  only  one-fourth  as  large,  and  hence,  on  this  latter  account  alone, 
the  stratum  of  meteorites  would  be  thickened  four-fold.  Hence,  when  the  sun 
had  one-half  of  his  present  diameter,  the  annual  thickness  oT  the  stratum  of 
meteorites  wonld  be  30x8X4=960  feet.  Here  we  have  an  arithmetical  pro- 
gression. For  the  first  year  or  term  the  number  is  30 ;  for  the  last  year  or 
term  the  number  is  960.  The  sum  of  all  the  terms  is  220,500  miles  x  &280 
feet  per  mile  =1,164,240,000  feet.  Now  what  is  the  number  of  terms  or  years 
necessary  for  this  number  of  feet,  the  sum  of  all  the  terms  ?  Let  y  be  the 
Bamber  of  terms.    Then 

304-960 

Xy=l|164,240,000 

2  y=2,352,00O  years. 

Hence,  from  this  mode  of  calculating,  the  sun,  from  one-eighth  of  his  present 
•ise,  wonld  grow  to  be  what  it  now  is  in  2,352,000  years.  This,  however,  is 
bat  an  approximation.  We  have  taken  the  force  of  gravity  to  be  no  stronger 
in  proportion  to  its  mass  than  on  the  present  surface ;  whereas  nearer  its 
centre  it  would  be  stronger;  and  there  would  be  220,500  more  miles  to  fall. 
Bat  our  approximation  is  near  enough  for  our  present  purpose,  and  we  come 
to  the  conclusion  that  the  entire  falling  force  of  all  the  materials  of  the  sun, 
when  gravitating  together,  would  supply  the  present  rate  of  heat  not  more 
than  3,000,000  years. 

III.  In  remarkable  contrast  to  the  last  statement,  we  have  the  following 
f^om  Prof.  Herman  L.  P.  Helmholtz,  of  Heidelberg :  ^*  Let  us  make  this  addi- 
tion to  our  assumption  :  that,  at  the  commencement,  the  density  of  the  nebu- 
lous matter  was  a  vanishing  quantity,  as  compared  with  the  present  density 
of  the  sun  and  planets ;  we  can  then  calculate  how  much  work  has  been  per- 
formed by  the  condensation  ;  we  can  further  calculate  how  much  of  this  work. 
still  exists  in  the  form  of  mechanical  force,  as  attraction  of  the  planets  to- 
wards the  Ban,  and  as  vit  viva  of  their  motion,  and  find  by  this  how  much  of 
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the  force  has  been  cooTerted  into  heat.  The  result  of  this  calcalation  it  that 
only  about  the  454th  part  of  the  original  mechanical  force  remains  as  sach^and 
that  the  remainder,  converted  into  heat,  would  be  sufficient  to  raise  a  mats  of 
water  equal  to  the  sun  and  planets  taken  together,  not  less  than  28,000,OM 
degrees  of  the  centigrade  scale.  If  the  mass  of  our  entire  system  were  port 
coal,  by  the  combustion  of  the  whole  of  it  only  the  3500th  part  of  the  abofc 
quantity  would  be  generated/'  There  is  much  ambiguity  here  in  the  words 
*'  remains  "  and  «  remainder/'  Prof.  John  Tyndall,  of  the  Royal  Institation, 
London,  in  his  excellent  work  on  "Heat  as  a  Mode  of  Motion,"  takei  both 
words  to  refer  to  the  same  thing.  But  really  '*  remains  "  refers  to  the  foroe 
still  in  store,  as  the  attraction  of  the  planets  to  the  sun,  and  the  vis  mm  of 
their  motion.  The  '* remainder  "  refers  to  the  force  of  gravity  already  cos- 
verted  into  heat  during  all  past  time.  This  past  time  has  been  so  long  that 
the  burning  of  the  solar  system  as  pure  coal  would  have  furnished  the  heat 
for  only  the  3500th  part  of  the  time.  But  Mayer  says  that  the  burning  of  so 
much  coal  would  last  only  4600  years.  Therefore  3600  X  *^0  ==  16,100,000 
years  for  all  past  time,  since  the  sun  has  been  giving  light  and  heat  as  he  now 
does.  Thomson  says  that  a  mass  of  carbon  entering  the  sun,  and  bnmiBg 
with  oxygen,  would  grive  out  beat  only  equal  to  the  3000th  part  of  iu  best 
produced  by  the  fall.  Mayer  says  a  meteorite,  by  its  fall  into  the  sun,  derel- 
opes  from  4600  to  9200  times  as  much  heat  as  would  be  generated  by  tht 
burning  of  an  equal  mass  of  coal.  If  we  take  Mayer's  lowest  nnmber.  tht 
most  probable,  the  period  would  be  4600x4600=21,160,000  years.  Thomsoa 
has  given  tables  to  show  that  the  store  of  heat  in  the  solar  system,  as  tht 
attraction  of  the  bodies  and  as  the  via  viva  of  their  motions,  would  last45,TS3 
years.  Helmholtz  says  this  is  only  the  454th  part  of  the  original  store.  Henee 
45,723X454=20,758,242  years;  a  result  remarkably  near  the  above  21,160,000, 
and  very  far  from  the  3,000,000  years  which  I  have  attained  from  the  data  of 
Mayer  and  Thomson.  The  question  now  occurs,  by  what  process  of  calcuhk 
lion  has  Helmholtz  made  the  original  falling  force  454  times  greater  thsa 
what  still  remaiQS,  and  that  it  would  supply  our  heat  for  21,160,000  yeait, 
instead  of  the  approximation  of  3,000,000  by  my  process  above?  I  sv^ 
pese  he  has  done  so  by  calculating  the  heat  derived  from  the  falling  of  a  mssi 
equal  to  the  sun  into  another  mass  of  the  same  amount;  the  gravity  of 
the  sun  being  not  thereby  increased,  according  to  Mayer's  theory  I  Mathe- 
matics have  never  been  my  leading  study,  and  I  have  not  the  time  for  calcti- 
lating  the  amount  of  heat  to  be  developed  in  years  by  the  falling  of  the  mate- 
rials of  the  sun  from  infinite  space  down  to  as  near  the  centre  of  gravity  as 
we  now  behold  them.  It  would  be  an  addition  to  science  were  some  professed 
mathematician  to  publish  this  result  by  a  method  different  fVom  the  one  above 
by  which  I  obtained  the  3,000,000  years. 

rv.  The  following  statement  of  Helmholtz  has  been  often  quoted,  and  ii 
still  going  around  :  ''With  regard  to  the  store  of  chemical  force  in  the  saa, 
we  can  form  no  conjecture,  and  the  store  of  heat  existing  therein  can  only  be 
determined  by  very  uncertain  estimations.  If,  however,  we  adopt  the  veiy 
probable  view  that  the  remarkably  small  density  of  so  large  a  body  is  caoatd 
by  its  high  temperature,  and  that  its  density  may  become  greater  in  time,  it 
may  be  calculated  that,  if  the  diameter  of  the  sun  were  diminished  only  the 
ten-thousandth  part  of  its  present  length,  by  this  act  a  sufficient  quantity  <n 
heat  would  be  generated  to  cover  the  total  emission  of  2100  years."  Another 
t'urm  of  the  same  statement  has  since  been  made,  as  follows :  "  If  the  sun  be  still 
contracting,  the  falling  force  thus  brought  into  action  would  be  snfficient'to 
supply  all  the  energy  expended  by  the  sun's  radiations,  if  the  contraction  of 
the  sun's  diameter  should  only  amount  to  one  part  in  twenty  millions  in  * 
year."  Thi.«t  latter  statement  is  derived  from  Helmholtz  In  this  way :  Accord- 
ing to  him,  the  surface  of  the  son  must  fall  in  all  around  towards  the  centre 
110  feet  every  year  to  produce  our  present  annual  supply  of  heat.  Bot  110 
feet  is  the  21,000,000th  part  of  the  sun's  radius.    The  entire  statement 
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to  me  in  very  strange  contrast  with  all  the  others  we  have  just  reviewed.  It 
amounts  to  nearly  this :  If  the  sun  should  contract  in  volume  from  what  it 
now  is  to  half  its  present  diameter,  this  falling  of  its  surface  less  than  a 
quarter  of  a  million  of  miles  would  afford  solar  heat  for  ten  millions  of  years. 
Whereas  the  falling  of  its  surface,  by  contraction,  through  many  thousand 
millions  of  miles,  has  produced  heat  enough  for  only  double  that  period,  ac- 
cording to  Helmholtz,  and  for  only  3,000,000  years,  according  to  my  calcula- 
tion already  made  in  this  paper.  To  me  this  statement  about  a  supply  of  heat 
for  10,000,000  years  to  come  seems  more  erroneous  by  far  than  the  one  about 
heat  for  20,000,000  years  of  the  past  by  mere  falling  force.  His  processes  for 
arriTing  at  these  conclusions  are  not  given  ;  until  they  are  given,  the  mere 
assertions  seem  plainly  contradicted  by  reliable  data  already  reviewed. 

After  these  statements  of  the  mechanical  theory  of  solar  heat,  we  will  now 
examine  the  objections  to  its  Tarious  phases. 

V.  That  phase  of  the  mechanical  theory  which  assumes  that  the  heat  of  the 
san  proceeds  from  his  own  condensation  by  the  force  of  gravity,  is  objection- 
able on  account  of  the  short  supply  of  heat.  It  would  be  only  twenty  millions 
of  years,  according  to  the  longest  statement,  which  I  think  I  have  shown  to 
be  erroneous.  That  twenty  millions  of' years  are  plainly  due  to  the  falling 
together  of  two  masses,  both  equal  to  our  sun.  Three  millions  are  nearer  the 
troth,  which  is  obtained  by  the  rate  of  growth  in  the  sun,  according  to  the 
meteoric  theory.  But  even  twenty  millions  of  years  are  nothing  when  com* 
pared  with  the  vast  lapse  of  time,  or  rather  of  eternity,  that  is  past.  The  ex- 
periments of  Bischof  on  basalt  show  that  for  our  globe  to  cool  down  from 
2000  degrees  to  200  degrees  centigrade,  would  require  350,000,000  years  This 
result  has  been  quoted  and  approved  extensively  by  the  highest  authorities, 
among  others  by  Helmholtz,  and  by  Tyndall  in  his  work  on  heat.  Undoubt- 
edly our  globe  was  heated  to  a  point  as  high  as  2000°  G.  In  "  The  Origin  of 
the  Stars'*  I  have  shown  that  the  simple  chemical  elements  composing  our 
globe  were  created  separately  and  uncombined,  that  they  could  not  have  com- 
bioed  slovvly,  but  that  they  must  have  combined  freely  and  rapidly,  and  in  so 
doing  our  globe  must  have  been  all  aflame,  like  the  sun.  Then  for  our  earth 
to  cool  from  300°  G.  down  so  far  as  to  be  habitable  for  plants  and  animals, 
would  require  one  hundred  or  two  hundred  millions  of  years  more.  Then 
come  the  long  periods  for  the  deposition  of  the  fossiliferous  strata  ,*  and  these, 
the  longer  they  are  studied,  seem  to  require  longer  and  longer  periods  of 
time.  This  is  my  experience,  after  studying  them  forty  years.  Darwin  com- 
putes, from  data  which  seem  sound,  that  300,000,000  years  have  elapsed  since 
the  period  of  the  weald,  the  latter  part  of  the  secondary.  This  latter  part  of 
the  secondary,  along  with  the  tertiary,  forms  but  a  very  small  part  of  the 
stratified  rocks.  But  we  have  been  speaking  only  of  the  solid  and  the  fused 
conditions  of  our  planet.  My  many  years  of  study  on  the  nebulous  condition 
of  the  great  globes  of  space,  impress  me  with  nebulous  periods  equally  as  long 
and  as  incomprehensible  as  the  fused  and  the  solidified  periods.  In  this  way, 
while  studying  the  monuments  of  the  past  set  up  by  the  Greator  of  the  Uni- 
verse for  our  guidance,  our  reason  carries  us  back  not  only  hundreds  of 
millions,  but  thousands  of  millions  of  years,  and,  in  endeavoring  to  conceive 
of  these  long  periods,  the  mind  is  just  as  completely  overburdened  and  be- 
wildered as  when  we  try  to  conceive  of  the  immensity  of -space  revealed  by 
astronomy.  By  the  side  of  all  this  how  insignificant  appears  the  three  mil- 
lions of  years  taken  by  the  sun  to  give  out  his  light  by  the  mere  falling  force 
of  his  own  materials.  Even  the  twenty  millions  of  years  advocated  by  some 
appears  no  better.  Therefore  this  phase  of  the  mechanical  theory  of  solar 
heat  is  untenable.  Neither  can  it  account  for  the  former  igneous  fluidity  of 
our  globe.  During  the  slow  nebulous  condensation  the  heat  from  that  source 
must  have  slowly  radiated  away,  and  we  must  look  to  the  chemical  combi- 
nation of  its  elements  for  its  former  fused  condition. 

Yl.  Mayer,  the  first  originator  of  the  meteoric  theory  of  solar  heat,  calcu- 
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lated  that  the  yearly  accamalation  of  meteoric  matter  on  the  loo  would  lo 
greatly  increase  the  centripetal  force  ot  the  solar  system  as  to  shorten  oor 
years  from  {  to  }  of  a  second.  This  shortening  of  our  years  does  not  agree 
with  oar  present  astronomical  observations.  Moreover  Laplace  preyed,  fnm 
the  observations  of  Hipparchus,  that  daring  the  last  20  ceotnries  onr  dayi 
have  not  been  shortened  by  the  one-three-bandredth  part  of  a  second.  To 
escape  this  difficulty  Mayer  proposed  the  extraordinary  idea  that,  by  the  Qs- 
dulatory  theory,  as  well  as  by  the  old  corpuscular  theory  of  Newton,  "  the  sib, 
like  the  ocean,  is  all  the  while  receiving  and  losing  equal  qnantities  of  matter." 
All  the  matter  of  the  meteorites  must  be  repelled  back  into  space  jost  as  fait 
as  they  fall.  But  this  is  in  direct  contradiction  to  the  theory,  of  the  conserrt- 
tion  of  force.  The  force  imparted  to  the  sun  by  the  fall  of  meteorites  might 
indeed  repel  them  all  back  again  precisely  where  they  came  from,  proYiding 
there  existed  a  condition  of  perfect  elasticity.  But  this  elastic  rebound  wonld 
completely  exhaust  all  the  force  received  by  the  fall,  and  no  force  conld  be 
left  to  be  converted  into  light  and  heat.  To  make  the  sun  give  oat  light  a&d 
heat  with  a  force  equivalent  to  the  fall,  and  also  to  send  back  the  meteors 
with  a  force  equivalent  to  the  fall,  would  be  making  the  sun  perform  exactly 
double  duty.  Still  another  objection  arises,  equally  as  strong  :  It  woold  be 
like  saying  that  when  a  body  burns,  the  products  of  combustion  are  radiated 
away  in  the  forms  of  light  and  heat.  But  experiments  in  abundance  have 
proved  that  chemical  combinations  lose  none  of  their  materials  by  light  and 
heat.  It  would  be  hard  to  find  a  more  clear  or  a  more  acute  mind  than  that 
of  Mayer,  and  yet,  to  save'  his  grand  and  magnificent  meteoric  theory,  he  was 
led,  no  doubt  reluctantly,  to  this  idea  of  immense  quantities  of  matter  radi- 
ated away  by  the  undulatory  theory.  We  may  say  immense  quanti* 
ties,  because  the  radiation  of  the  sun  would  amount  to  his  entire  mass  la 
3,000,000  years ;  and  a  mass  equal  to  the  great  globe  on  which  we  dwell  la 
the  lifetime  of  an  aged  man. 

Vil.  Professor  Wm.  Thomson,  of  Edinburgh,  endeavored  to  save  the  mete- 
oric theory  by  a  very  different  method.  He  supposed  that  meteorites  are 
revolving  around  the  sun  within  the  ear  h's  orbit,  and  that  thej  appear  to 
our  vision  in  the  zodiacal  light.  Being  resisted  by  the  solar  atmospht^re,  they 
fall  in  the  sun,  and  being  already  within  our  orbit  their  fall  does  not  shoriea 
our  year.  There  are  two  objections  to  this  phase  of  the  meteoric  theory.  The 
first  is  that  it  does  not  allow  time  enough  for  geological  facts.  For  the  sta- 
bility of  tbe  solar  system,  the  meteorites  must  revolve  around  the  sun  in  the 
same  direction  as  the  planets.  They  must  come  down  spirally  and  hasten 
the  rotation  of  the  sun.  Assuming  that  before  their  fall  the  sun  did  not  to* 
tdte  on  its  axis,  then,  to  keep  op  the  present  emission  of  heat,  the  meteorites, 
according  to  Thomson,  would  give  the  present  velocity  to  the  sun  in  32,000 
years.  Therefore  sunlight  has  existed  only  daring  the  past  32,000  years. 
Therefore  the  fossil  plants  away  down  in  the  lowest  strata  of  our  earth  lived 
and  flourished  and  were  nourished  by  the  light  of  the  sun  only  32,000  yean 
ago !  Sir  Charles  Lvcll,  in  his  Antiquity  of  Man,  calculated  that  the  bones 
and  implements  of  men,  found  in  what  may  truly  be  called  superficial  strata, 
are  at  least  100,000  years  old,  and  in  this  I  believe  he  is  now  supported  by 
the  assent  of  all  geologists. 

The  second  objection  to  Prof.  Thomson's  phase  of  the  meteoric  theory,  if 
that  it  opposes  not  only  the  geological,  but  also  the  nebular  theory.  The 
nebular  theory  must  no  longer  be  regarded  as  a  vague  hypothesis,  but  as  a 
scientific  verity.  In  The  Origin  of  the  Stars,  and  in  a  paper  in  this  Tolume 
of  these  Proceedings,  I  have  proved  mathematically  that  the  velocities  of  all 
the  members  of  the  solar  system,  more  than  a  hundred  in  all,  are  jost  such  as 
they  must  have  by  the  force  of  gravity  acting  according  to  the  nebular  the- 
ory ;  and  that  not  only  their  various  velocities,  but  the  directions  of  their 
complicated  motions,  and  the  positions  of  their  orbits,  are  just  what  the  force 
of  gravity  would  necessarily  produce.    I  have  given  evidences  equally  as 
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itrong  that  gravity  imparted  all  their  motions  to  all  the  stars  in  their  orbits, 
as  we  have  ever  had  that  gravity  now  holds  them  in  those  very  orbits.  For 
these  an4  many  other  reasons  the  nebular  theory  mnsl  be  regarded  as  estab- 
lished. The  supposition  that  the  rotation  of  the  sun  has  been  caused  by  me- 
teorites is  directly  opposed  to  the  very  foundation  of  the  nebular  theory, 
which  teaches  that  the  original  rapid  rotation  of  the  sun  by  centrifugal  force 
produced  all  the  planets,  planetoids,  and  also  these  very  meteorites  of  the  zo- 
diacal light,  if  such  there  be.  These  meteorites  must  have  had  the  same  origin 
as  the  other  members  of  the  solar  system,  because  they  move  in  the  same  plane 
and  in  the  same  direction.  Therefore  these  meteorites,  if  such  there  be,  have 
derived  their  velocities  from  the  sun,  and  not  the  sun  from  the  meteorites. 
The  wonder  is,  not  that  the  sun  now  rotates  so  rapidly,  but  so  slowly.  When 
his  surface  extended  to  the  orbit  of  Mercury  his  velocity  of  rotation  was 
110,000  miles  per  hour.  Now  it  is  only  4560  miles  per  hour.  How  has  it 
been  retarded?  I  have  shown  that  in  many,  probably  in  most,  cases  the  ro- 
tation of  a  nebula  can  be  only  on  the  surface,  and  that  ultimately  it  must  be 
retarded  by  friction  on  the  unrotating  interior.  Between  the  orbit  of  Mercury 
and  the  present  surface  of  the  sun,  the  velocity  of  rotation  must  have  been 
Tastly  increased  in  order  to  abandon  any  planetary  or  meteoric  matter.  But 
in  reality  the  velocity  was  decreased,  and  therefore  none  could  have  been 
abandoned.  Even  before  the  abandonment  of  Mercury,  there  was  a  slacken- 
ing of  the  rate  of  increase  in  solar  rotation.  It  is  on  this  account  that  the 
interplanetary  space  between  Venus  and  Mercury  is  greater  than  that  between 
the  Earth  and  Venus,  contrary  to  the  law  of  all  the  other  planets.  For  all  the 
interplanetary  spaces  become  less  and  less  in  approaching  toward  the  sun,  in 
consequence  of  the  greater  rate  of  nebular  rotation.  Therefore,  in  conse- 
quence of  the  slackened  rate  of  rotation,  we  could  look,  according  to  the 
nebular  theory,  for  no  large  mass  of  meteoric  matter  abandoned  by  the  sun 
inside  the  orbit  of  the  earth.  But,  for  argument  sake,  let  us  suppose  that  a 
large  amount  of  meteoric  matter  was  thus  abandoned,  and  let  it  be  equal  to 
the  mass  of  Venus.  This  truly  is  a  very  liberal  allowance.  Then  how  long 
would  its  fall  in  the  sun  keep  alive  his  present  rate  of  heat  ?  According  to 
Thomson,  the  fall  of  Venus  in  the  sun  would  prolong  his  heat  just  83  years 
and  227  days.  This  is  a  wonderful  contrast  with  the  inconceivable  millions 
of  years  demanded  by  the  other  facts  of  science 

Mayer's  phase  of  the  meteoric  theory  is  also  opposed  to  the  nebular  theory. 
I  suppose  he  must  have  seen  that  the  present  interior  heat  of  the  earth  and 
its  former  entire  igneous  fusion  could  not  be  accounted  for  by  the  fall  of  me- 
teorites, because  they  must  have  ceased  gradually,  and  we  would  now  find  a 
thick  crust  of  meteoric  matter  on  the  surface  of  our  planet.  He  therefore 
supposes  that  the  heat  was  caused  by  a  collision  with  another  large  body. 
This  collision  must  have  produced  not  only  the  heat  but  also  the  rotation  of 
the  earth.  The  same  must  have  occurred  with  the  moon,  because  the  lunar 
mountains  and  volcanoes  exhibit  unmistakeable  evidences  of  former  fusion 
and  interior  heat.  The  same  also  must  have  happened  to  the  other  planets 
and  satellites,  for  they  all  rotate.  Therefore,  according  to  this  view,  each  of 
the  planets  and  satellites  must  have  found  a  fellow  to  strike  them,  most  won- 
derful to  tell,  precisely  in  the  same  way,  and  impart  to  them  all  their  rota- 
tions in  the  same  direction  I  But  the  solar  system  is  constructed  on  different 
principles.  There  can  be  no  collision  of  large  planetary  bodies ;  much  less 
a  very  peculiar  system  of  collisions  to  make  them  all  rotate  and  move  in  their 
orhits  exactly  in  the  same  way  I 

Thus  we  see  insurmountable  objections  against  all  the  three  phases  of  the 
mechanical  theory  of  solar  heat.  The  old  theory  of  luminous,  calorific, 
cloud-like  envelopes  floating  in  the  atmosphere  of  the  sun,  is  very  generally 
given  up ;  but  even  this  does  not  attempt  to  point  out  the  cause  of  the  heat  in 
the  supposed  envelopes.  There  remains  only  the  chemical  theory,  which  has 
but  the  one  objection,  that  there  is  not  a  sufficient  amount  of  fuel  in  the  sun. 
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This  objection  I  baye  shown,  in  The  Origin  of  the  Stars,  to  be  founded  on  9X 
least  three  groundless  assumptions ;  founded,  in  fact,  on  oar  ignorance.  R 
pretends  to  say  that  the  materials  of  the  sun,  pound  for  pound,  can  give  out 
no  more  heat  than  the  materials  of  the  earth.  It  pretends  to  saj  that  the  phy- 
sical forces,  all  alive  in  the  sun,  can  produce  no  more  heat  in  connection  with 
chemical  combination  than  in  our  laboratories.  It  pretends  to  taj  that  la 
the  condensation  of  the  sun  no  new  chemical  elements  can  be  produced  t» 
serve  as  new  fuel.  It  pretends  all  this  in  profound  ignorance  of  what  it 
ought  to  know  for  such  assertions.  On  the  contrary,  I  have  shown  varioii 
probabilities  that  the  vastly  different  materials  of  the  sun  give  oat  unspeat- 
ably  more  heat.  I  have  shown  various  probabilities  that  all  the  physical 
forces  alive  together  in  the  sun  can  produce  more  heat  in  connection  with 
chemical  combination  than  in  our  little  laboratories.  I  have  shown,  what 
seems  to  me  conclusive  proofs,  that  new  chemical  elements  are  now  forming  is 
the  sun  to  serve  as  new  fuel.  These  probabilities  I  do  not  call  mj  demoa- 
stration.  But  beyond  all  this  I  have  given,  as  my  special  demonstration,  laigt 
numbers  of  facts  and  arguments,  derived  from  the  earth,  the  son  and  the  fixei 
stars,  to  prove  that  solar  heat  springs  from  chemical  action.  Until  some  om 
in  the  scientific  world  attempts  to  answer  my  facts  and  arguments,  I  need 
say  nothing  further. 

There  are  many  other  objections  to  the  mechanical  theory,  but  I  think 
quite  enough  have  here  been  given  to  put  the  discussion  at  rest  forever. 


Descriptions  of  Five  Hew  Species  of  Central  Ameriean  BIBDB. 

BY   QEO.    N.   LAWRENOE. 

1.  Olaucis  jbneus. 

Front  and  top  of  the  head  dall  brown,  upper  plumage  besides  of  a  shining 
coppery  bronze,  the  upper  tail  ooverts  are  rather  more  bronsy,  with  duU 
grayish  margins  ;  the  two  central  tail  feathers  are  of  a  dull  pale  bronsy  green, 
the  other  tail  feathers  are  chestnut  at  base,  with  a  broad  subterminai  buA 
of  black,  all  of  them  end  in  white  ;  ear  ooverts  black ;  a  pale  rufous  strips 
runs  from  the  bill  under  the  eye,  and  there  is  a  postocular  mark  or  streak  of 
the  same  color ;  a  dusky  line  extends  from  the  under  mandible  down  eaek 
side  of  the  neck ;  the  entire  under  plumage  and  under  tail  ooverts  are  of  a 
clear  rufous  ;  upper  mandible  black,  the  under  is  dull  yellow  for  two-thirds 
its  length,  with  the  end  black  ;  feet  pale  yellow. 

Length  (skin)  4^  in. ;  wing  2  M6th  ;  tail  1^  ;  bill  If 

Habitat, — Costa  Rioa.  Collected  by  A.  R.  Kndr^s.  Type  in  Museum  of 
Smithsonian  Institutioif. 

Remarks. — This  species  differs  from  G.  hirsuia  and  its  allies  in  the  bronsy 
ooloriog  of  its  upper  plumage,  and  also  in  being  smaller ;  in  the  well  marked 
band  on  the  tail  feathers  it  is  much  like  G.  affinis^  but  the  color  of  the  band 
is  of  a  deeper  black,  not  bluish  black  ;  the  tail  feathers  are  narrower  than  in 
affinis^  and  the  under  tail  coverts  more  rufous. 

Several  specimens  examined  vary  only  in  some  having  their  upper  plum- 
age more  of  a  golden  bronze,  others  being  more  coppery ;  none  have  the 
under  mandible  of  a  clear  yellow,  some  scarcely  showing  that  oolor,  the  bill 
appearing  to  be  entirely  black. 

2.    EUPHBRUSA   NIORIVENTBIS. 

Fore  part  of  the  he.id  as  far  as  upon  a  line  with  the  baok  part  of  the  eyes, 
and  the  entire  under  surface  deep  velvety  black ;  occiput  dull  ashj  brown, 
upper  plumage  grass  green  tinged  with  golden  ;  upper  tail  coverts  of  a  dull 
coppery  bronze ;  the  four  central  tail  feathers  blackish  parple,  the  three 
lateral  on  each  side  pure  white;  primaries  brownish  purple  ;  the  wing  ooverts 
green  like  the  back ;  the  secondaries  are  chestnut  at  the  base  with  their  ends 
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purple  ;  sides  nnder  the  wings  dull  green  ;  the  vent  and  ander  tail  ooverta 
white  ;  hill  black  ;  feet  yellowish. 

Length  (skin)  3|  in. ;  wing  2  ;  tail  1^  ;  hill  f . 

Ifo^t/af.— Costa  Rioa.    Collected  by  A.  K.  Endr^s. 

Type  in  Maseum  of  Smithsonian  Institution. 

AsOTariks.— The  combination  of  colors  in  this  bird  is  of  an  nnnsaal  charac- 
ter, and  I  know  of  none  which  it  at  all  resembles.  I  consider  it  strictly  con- 
generic with  the  species  heretofore  placed  by  me  in  Eupherusa^  viz.,  my  E, 
empniceps  and  Thaumatitu  chionurus  of  Mr.  Goald.  In  the  present  species 
the  eharacter  of  the  secondaries  being  chestnut,  I  think  strengthen  its  claims 
to  an  alliance  with  E,  eximia, 

3.  Tbaumatias  Lucia. 

Upper  plumage  of  a  dull  bronzy  dark  green,  the  crown  duller  ;  the  upper 
tail  coverts  of  a  lighter  bronzy  green,  somewnat  golden  ;  the  tail  feathers  are 
dull  bronzy  green,  all  except  the  two  central  ones  are  broadly  marked  near 
their  ends  with  dark  purplish  bronze,  the  tips  being  ashy  gray ;  the  throat  and 
breast  are  glittering  bluish  green,  middle  of  the  abdomen  white  ;  the  under 
tail  coverts  are  light  olive  margined  with  white ;  wings  brownish  purple  ; 
upper  mandible  black,  the  nnder  yellow  with  the  end  blackish  ;  feet  black. 

Length  (skin)  3}  in. ;  wing  2^  ;  tail  1| ;  biU  13  16ths. 

Hiibitat.—  Honduras. 

Remarks, — In  size  and  colors  of  the  body  this  species  is  much  like  T,  Lin- 
»m,  but  the  tail  is  quite  different,  and  closely  resembles,  in  the  coloring  of  its 
under  surface,  that  of  T,  chionopectus. 

This  was  the  only  specimen  in  the  collection  from  which  I  obtained  it,  but 
there  were  many  specimens  of  T,  candidus. 

This  species  is  dedicated  to  Miss  Lucy  Brewer,  daughter  of  my  friend  Dr. 
Thomas  M.  Brewer,  of  Boeton. 

4.    DbOMOCOCCTX  BUFieCLARIS. 

Head  above  and  entire  upper  plumage  rich  dark  brown  of  a  purplish  lustre  ; 
the  tips  of  the  feathers  on  the  head,  back  and  wing  covertb  are  sparingly 
marked  with  minute  spots  of  pale  rufous,  some  of  the  larger  coverts  are  more 
rufous  at  their  ends,  the  color  extending  for  some  distance  along  the  shafts  ; 
the  upper  tail  coverts,  which  are  much  lengthened,  are  of  a«iuller  brown  than 
the  back,  they  have  a  greenish  gloss,  and  are  margined  with  dull  gray  ;  the 
tail  feathers  are  much  the  same  in  color  as  the  back,  and  are  narrowly  edged 
on  both  webs  with  very  pale  rufous ;  the  tail  underneath  is  of  a  clear  grayish 
ash,  with  the  shafts  of  the  feathers  white,  and  the  edges  of  the  feathers 
narrowly  marked  with  whitish  ;  quill  feathers  brown,  with  their  shafts  white 
underneath,  and  the  inner  webs  marked  with  white  at  the  base ;  a  postocn- 
lar  stripe  of  light  rufous  extends  to  the  hind  neck ;  ear  coverts  dark  brown  ; 
■idea  of  the  neck,  throat  and  upper  part  of  the  breast  rufous,  paler  on  the 
throat  and  deeper  in  color  on  the  breast,  on  the  latter  some  of  the  feathers 
have  their  edges  narrowly  marked  with  black  ;  the  color  of  the  breast  con- 
nects with  the  rufous  stripe  running  back  from  the  eye  ;  the  remaining  under 
parts  with  the  under  tail  coverts,  white ;  the  greater  part  of  the  upper  man- 
dible is  black,  the  edges  together  with  the  nnder  mandible  being  yellow ; 
tarsi  and  toes  brown,  soles  of  the  feet  yellow. 

Length  (skin)  10^  in. ;  wing  6;  tail  ^\  tarsi  1^;  bill  f. 

Habitat, — Guatemala.  Obtained  from  Dr.  C.  H.  Van  Patten,  who  had  no 
knowledge  concerning  it,  except  that  it  came  from  a  high  mountain  region. 

Remarks, — This  species  is  much  smaller  and  of  a  more  delicate  form  than 
D,  phasianellua,  Max.  {D,  mexicanuSf  Bp.),  and  is  quite  different  in  coloration, 
that  having  the  crown  and  crest  dark  cinnamon,  the  wing  coverts  conspicu- 
ously edged  with  whitish,  the  postounlar  stripe  nearly  white  and  the  throat 
and  upper  breast  spotted  and  streaked  with  black ;  the  feet  in  the  new 
species  are  much  weaker. 
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5.    ArAMTDBS  ALBIVENTRI8. 

Occiput  and  part  of  hind  neck  brownish  cinnamon  ;  ohio  and  throit 
whitisih  ;  fore  part  of  the  head  and  crown,  with  the  n«*ck  behind  and  in  fnwi 
of  a  clear  blaish  graj  ;  back  and  wings  greenish  olive ;  ramp,  tail,  flank*, 
abdomen  and  under  tail  coverts  black ;  thighs  smokj  black ;  quills  brigkt 
reddish  cinnamon ;  under  wing  coverts  dall  pale  cinnamon,  with  blackiA 
bars  ;  breast  pale  cinnamon,  this  color  extending  round  partlj  od  thebick; 
the  elongated  feathers  of  the  breast,  which  extend  down  the  eides  of  tbe 
abdomen  are  white,  and  form  a  conspicuous  broad  mark  in  shape  of  the  letter 
U  inverted,  which  contrasts  strikingly  with  the  reddish  and  black  Golen 
above  and  below  it ;  the  bill  is  orange  as  far  as  the  nostrils  and  pale  greeniik 
yellow  at  the  end  ;  the  legA  appear  to  have  been  light  Vermillion. 

Length  about  21  in. ;  wing  7^  ;  tail  2| ;  bare  part  of  tibia  1 ;  tarsi  3 : 
bill  2i. 

Habitat. — British  Honduras. 

Remark^, — I  have  had  the  above  described  specimen  for  some  time,  and 
considered  it  to  be  a  new  species,  but  delayed  publishing  it.  I  have  recently 
obtained  another  precisely  like  it,  that  came  from  Guatemala. 

It  differs^from  A.  Caifennensist  Gm.,  in  the  breast  being  of  a  pale  insteid 
of  a  deep  cinnamon  red,  and  in  having  the  white  mark  on  the  abdomen. 


Additional  Hote  on  the  "OHIHOH-BUG." 
BT   HENRT   8HIMER,  M.  D. 

The  "Chinch-bug"  has  entirely  disappeared  from  this  region,  so  fares  I 
have  been  able  to  observe.  I  have  made  diligent  search  since  spring,  with 
the  object  of  obtaining  a  few  living  specimens,  but  up  to  this  time  have  not 
succeeded  in  finding  a  single  specimen.  I  am  convinced  that  the  efficient 
cause  of  their  entire  destruction  exists  in  the  continuation  of  the  epidemic 
among  them.  Their  overthrow  is  a  cause  of  great  rejoicing  among  the  farmers. 
And  once  more,  as  of  yore,  they  have  realised  a  bountiful  wheat  harvest  I 
have  but  one  thing  to  regret  in  their  annihilation  ;  I  neglected  to  obtaia  a 
good  supply  of  specimens,  while  they  might  have  been  secured  by  the  wagon 
load. 

Mt,  Carroll,  III.,  SepL  16,  1867. 


Prof.  Cope  gave  an  account  of  the  extinct  reptiles  which  approached  tlM 
birds.  He  said  that  this  approximation  appeared  to  be  at  two  points.  The 
first  by  the  Pterosauria,  to  which  the  modified  bird  Archaeopteryx  presented 
points  of  afiBnity.  The  second,  and  one  not  less  striking,  is  by  the  Dinosanria 
of  the  orders  Goniopoda  and  Symphjpoda.  He  showed  the  essential  differences 
between  the  ordinary  Dinosauria  and  the  birds  to  consist  in  the  distinct  tarsal 
bones  in  two  series,  the  anteriorly  directed  pubes,  and  the  presence  of  teeth, 
of  the  first  class.  In  the  genus  Lselaps  Cope,  type  of  the  Goniopoda,  the  proi- 
imal  series  of  tarsal  bones  was  principally  represented  by  one  large  astrags- 
loid  piece  which  had  a  very  extensive  motion  on  those  of  the  second  series. 
This  was  immovably  bound  to,  and  embraced,  the  tibia,  and  was  perhaps  con- 
tinuous with  the  fibula,  much  resembling  the  structure  of  the  foot  of  the  chick 
of  the  ninth  day,  as  given  by  Gegenbaur.  The  zygomatic  arch  was  of  a  vexy 
light  description.  He  was  convinced  that  the  most  bird-like  of  the  tracks  of 
the  Connecticut  sandstone  were  made  by  a  nearly  allied  genus,  the  Batbyg- 
nathus  Leidy.  These  creatures,  no  doubt,  assumed  a  more  or  less  erect  po- 
sition, and  the  weight  of  the  viscera,  et<;.,  was  supported  by  the  slender  asd 
dense  pubic  bones,  which  were  to  some  extent  analogous  to  the  marsupial 
bones  of  Implaccntal  Mammalia,  though  probably  not  homologous  with  them. 

He  said  he  was  satisfied  that  the  so-called  clavicles  of  Iguanodon  and  other 
Dinosauria  were  pubes,  having  a  position  similar  to  those  of  the  Grocodilia. 

[Dee. 


NATURAL  80IBN0ES    OF  PHILADELPHIA.  235 

Also  that  a  npecies  of  Laelaps  had  been  observed  in  France,  by  Cuvier,  which 
was  different  from  the  L.  aquiiunguis,  and  which  he  proposed  should  be 
called  LclapB  ga  1 1  i  c  u 8. 

Compsognathus  Wagner,  tjpe  of  the  Sjmphypoda,  expressed  the  characters 
of  the  latter  in  the  entire  union  of  the  tibia  and  fibula  with  the  first  series  of 
tarsal  bones,  a  feature  formerly  supposed  to  belong  to  the  class  Aves  alone, 
until  pointed  out  by  Gegenbaur.  This  genus  also  offered  an  approach  to  the 
birds  in  the  transverse  direction  of  the  pubes,  (unless  this  be  due  to  distortion 
in  the  specimen  figured  by  Wagner,)  their  position  being  intermediate  between 
the  position  in  most  reptiles  and  in  birds.  Other  bird-like  features  were  the 
great  number  and  elongation  of  the  vertebrae  of  the  neck,  and  the  very  light 
construction  of  the  arches  and  other  bones  of  the  head. 

He  thought  the  penguin,  with  its  separated  metatarsals,  formed  an  approach 
on  the  side  of  the  birds,  but  whether  the  closest  approximation  to  the  Sym- 
phypoda  should  be  looked  for  here  or  among  the  long-tailed  Ratitse  (ostrich, 
etc.,)  he  was  unable  to  indicate. 


The  following  reports  of  the  Curators,  Librarian  and  Recording  See* 
letarj  were  read : 

REPORT  OF  THE  CURATORS. 

The  Cnrators,  in  the  presentation  of  their  nsaal  Annual  Report,  take  pleas- 
ure in  annoancing  to  the  members  of  the  Academy  that  its  Museum  is 
throaghont  in  a  fair  state  of  preservation,  and  during  the  last  year  has  con- 
tinned  to  increase,  through  the  interest  and  liberality  of  the  lovers  of  natural 
history.  Through  the  same  qualities  we  have  been  provided  with  a  large 
amount  of  means,  upwards  of  $loO,000,  towards  the  purchase  of  ground  and 
the  erection  of  a  more  capacious  building  to  accommodate  the  Museum. 
However,  even  after  snf&oient  means  are  procured  for  the  completion  of  this 
object,  it  is  not  enough  for  the  interests  of  the  Academy  and  Science  that  we 
should  stop  here.  The  Museum  has  now  acquired  such  giant  proportions 
that  voluntary  labor  can  no  longer  be  depended  upon  for  the  arrangement  of 
the  cabinet ;  indeed,  the  Museum  in  its  present  unarranged  and  often  con  fused 
condition,  loses  the  greater  part  of  its  value  to  students.  The  time  has 
arrived  when  it  is  highly  Important  that  means  should  be  obtained  to  em- 
ploy a  Curator  and  competent  assistants  whose  duty  it  shall  be  to  classify, 
arrange,  and  label  the  collection  and  maintain  it  in  perfect  order. 

The  Museum  of  the  Academy  has  become  one  of  the  most  attractive  places 
of  visit  in  our  city,  and  with  its  collections  properly  arranged  and  labelled 
will  become  a  great  school  of  popular  instruction.  During  the  past  year, 
though  open  only,  as  usual,  two  half  days  weekly,  it  was  visited  by  51,520 
parsons. 

If  our  city  government  appreciated  the  importance  of  the  Academy  as  a 
school  of  instruction  to  the  people,  it  could  not  hesitate  to  aid  it  in  its  object, 
by  appropriating  for  its  use,  as  has  been  repeatedly  suggested,  one  of  the 
public  squares  at  Broad  and  Market  Streets. 

The  following  account  exhibits  the  contributions  to  the  Museum  in  its 
Tftrious  departments  during  the  year. 

Mammal$. — Fifteen  specimens  were  presented  by  Dr.  J.  H.  Slack,  Dr.  H.  B. 
Butcher,  U.  8.  A.,  S.  Powel,  Rev.  Alden  Grant,  Mr.  Reeves,  Joseph  E.  Shaw, 
Q.  J.  Durham,  0.  Biddle,  W.  S.  Vaux,  and  B.  D.  Cope. 

Birds. — One  hundred  and  ninety-one  from  Alaska  and  Hudson  Bay  Terri- 
tory, were  presented  by  the  Smithsonian  Institution  ;  67  from  Texas,  by  Dr. 
H.  B.  Butcher,  U.  S.  A.,  and  43  species  of  birds,  nests  and  eggs,  were  pre- 
sented by  Dr.  William   Zaremba,  Dr.  V.  B.  Hubbard,  U.  S.  A.,  Rev.  Alden 
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Grout,  Dr.  George  Smith,  Mrs.  Horace  Fassitt,  Gapt.  Thomas  CUrkBon,  Mr.Q. 
J.  Durham,  and  Mr  W.  S.  Vaux. 

Reptiles. — At  different  times  Prof.  E.  D.  Cope  presented  oolleotions  comprii- 
ing  together  many  species  ;  and  other  collections  were  presented  by  Dr. 
George  H.  Horn,  Mr.  W.  S.  Vaux  and  Prof.  M.  Miles.  Seven  species  weif 
presented  by  Capt.  R.  B.  Ely,  Rev.  E.  R.  Beadle,  Mr.  Robert  Swift,  Dr.  C  W. 
Zaremba  and  Dr.  E.  J.  Lewis. 

Fishes, — Many  species,  fresh  wnter  and  marine,  were  presented  at  differeat 
times- by  Prof.  E.  D.  Cope,  and  a  small  collection  from  Surinam  was  presented 
by  the  Smithsonian  Institution.  Seven  species  were  presented  by  Dr.  G.  H. 
Horn,  Mr.  E.  Homan,  Col.  W.  H.  Yeaton,  Dr.  S.  Ashhnrst,  Dr.  Slack  and  Mr. 
J.  D.  Sergeant. 

Mollnsks, — Above  all  other  departments  of  the  Museum  of  the  Academy, 
the  conchological  cabinet  has  been  greatly  enriched  the  past  year.  Mr.  George 
W.  Tryon,  Jr.,  has  deposited  his  collection  of  upwards  10,(KK)  species,  in  ad- 
dition to  1(^0  Jars  of  alcoholic  specimens,  mainly  naked  mollusks.  Tbrougk 
this  extensive  addition  the  conchological  collection  of  the  Academy  has  be- 
come one  of  the  largest  in  the  world.  Through  the  activity  of  the  Concho- 
logical section  of  the  Academy  during  the  year,  our  cabinet  has  also  received 
many  available  additions,  for  the  details  of  which  we  refer  to  the  report  of  the 
Conservator  uf  that  Section. 

Articulates. — Small  collections  of  Crustacea,  and  a  few  specimens  of  inseetf, 
&o. ,  were  presented  by  Capt.  Ely,  Wm.  M.  Gabb,  J.  R.  Thompson,  E.  B. 
Beadle,  F.  Guckert,  Dr.  G.  R.  McCoy,  and  R.  Frazer. 

Radiates  — Small  collections  were  received  from  Robert  Swift  and  W.  M. 
Gabb,  and  specimens  were  presented  by  A.  Black,  A.  C.  Kline,  J.  Cassin,  J. 
Harrod,  and  S.  Powel. 

Fossils. — Prof.  E.  D.  Cope  presented  a  valuable  collection  of  remains  of  an 
extinct  whale,  Eschrichtius  cephalus,  a  Basilosaurus,  B.  atlanticus,  a  new 
B.  mento,  and  a  number  of  rays,  from  the  miocene  formation  of  Maryland. 
Drs.  Francis  and  Samuel  Ashhnrst  also  presented  several  collections  com- 
prising many  fragments  of  bones  of  sanrians,  chelonians,  and  fishes,  frma 
the  green  sand  of  New  Jersey.  Dr.  LeConte  presented  collections  of  remaiot 
of  fishes,  (Shells,  and  plants  from  the  cretaceous  and  other  formations  of  Kan- 
sas and  New  Mexico.  Mr.  William  Brown,  through  William  M.  Gabb,  pre- 
sented a  fine  specimen  consisting  of  the  greater  part  of  the  skull  of  the  great 
extinct  Bison  antiquus,  from  San  Francisco,  Cal.,  and  Dr.  Geo.  H.  Horn  pre- 
sented remains  of  an  extinct  horse,  from  California.  Small  collections  of 
fossils  and  specimens  were  also  presented  by  T.  A.  Conrad,  Dr.  S.  B.  Howell, 
Dr.  N.  M.  Glatfelder,  Dr.  I.  Hays,  James  W.  Carson,  W.  H.  Stevens,  J.  Erider, 
W.  S.  Vaux,  P.  W.  Sheafer,  Dr.  G.  W.  Hall,  and  Charles  E.  Smith. 

Minerals. — Fifty-nine  specimens  were  presented  by  I.  Lea,  W.  S.  Vaux,  Gk 
F.  Peck,  Rev.  E.  R.  Beadle,  W.  H.  Boyer,  the  Resolute  Mining  Co.,  B.  A. 
Hoopes,  Dr.  J.  L.  LeConte,  Dr.  W.  S.  W.  Ruschenberger,  Wm.  L.  Maetier, 
Joseph  Harrod,  A.  R.  Leeds,  A.  C.  Kline,  Dr.  G.  Lincecum  and  E.  J.  Hondoii. 

Botany. — A  collection  of  Australian  plants  was  presented  by  Prof.  Ass 
Gray,  and  collections  of  plants  were  presented  by  the  Rev.  Mr.  Reeve  and  hf 
Mrs.  Carolina  A.  Hiester.  Miscellaneous  botanical  specimens  were  presented 
by  E.  D.  Kennedy,  A.  D.  Jessup,  Wm.  M.  Gabb,  Joseph  Harrod,  T.  Meehsn 
and  Mirs  Helen  Blythe. 

Comparative  Anatomy, — Wm.  M.  Gabb  presented  eight  skulls  of  Califbniia 
Indians,  besides  two  other  skulls.  Fifteen  skulls  of  mammala  were  presented 
by  R.  Swift,  E.  D.  Cope  and  W.  S.  Vaux ;  and  six  miscellaneous  anatomical 
specimens  were  presented  by  R.  Swift,  L.  H.  Deal,  W.  Taggart,  and  S.  B. 
Howell. 
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MiscellamBout. — Dr.  Q.  Linoecam  preseDted  36  jars  of  zoological  Bpeoimens 
from  Texas  ;  Mr.  Cope  presented  a  coUtfction  of  lodian  relics ;  and  an  antiqae 
oopper  hammer  from  Lake  Superior  was  presented  by  S.  F.  Peck.  Miscella- 
B«oafl  specimens  were  presented  by  Jos.  M.  Valdespino,  Dr.  Shippen,  J.  R. 
Thompson,  F.  Dick,  Dr.  John  C.  Spear,  U.  S.  A.,  F.  Coxe,  J.  G.  MoClenahan, 
J.  Caasin,  H.  Allen  and  S.  B.  Howell. 

Respectfnllj  submitted  by 

JOSEPH  LKIDY, 

Chairman  of  the  Curators, 


REPORT  OP  THE  LIBRARIAN. 

The  Librarian  most  respectfolly  reports  that  the  number  of  donations  to  the 
Library  from  January  to  December,  1867,  inclusive,  is  1681. 

Of  these  there  were  volumes 380 

pamphlets 1295 

maps 6 

Total 1681 

Aa  follows : 

Folios , 28 

Quartos 418 

Octavos 1207 

Duodecimos 22 

Maps 6 


Total 1681 

These  were  derived  from  the  following  sources : 

Bditors 157          And  were  divided  as  follows : 

Authors 209  Anatomy  and  Physiology 13 

Societies 629  Bibliography 14 

Library  Fund 201  Botany ". 39 

Wilson  Fund 160  Chemistry 1 

Oeo.  W.  Tryon,  Jr 208  Conoholojsy 328 

Publishers 8  Entomology 45 

Minister  of  Public  Works,  France        7  General  Natural  History 53 

Dr.  Jos.  Leidy 4  Geology 103 

8.  S.  Haldeman 17  Helminthology 6 

J.  Gwyn  Jeffreys 14  Herpetdlogy 4 

A.  &H.  Adams 38  Ichthyology 8 

Hon.  Secretary  of  the  Navy 1  Journals 959 

Wm.  8.  Vaux 1  Languages 3 

Treasury  Department .7  Mammalogy 5 

U.  8.  Coast  Survey 1  Medicine 19 

Smithsonian  Institution 6  Mineralogy 14 

Qeological  Survey  of  India 7  Ornithology 33 

Hon.  Leonard  Myers 1  Physical  Science 21 

Hon.  C has.  Sumner 1  Useful  Arts 1 

Mrs.  Lucy  W.  Say 1  Voyages  and  Travels 12 

Chas.  B.  Smith 1  _ 

Surgeon  General  U.  S.  A 2               Total 1681 

Totol 1681 

One  hundred  and  sixty  volumes  and  two  hundred  and  thirty  three  pamph- 
lets were  presented  through  the  Conchologioal  Section  of  the  Academy. 
All  of  which  is  respectfully  submitted.  J.  D.  SERGBANT. 
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REPORT  OF  THE  RECORDING  SECRETARY. 

During  the  year  ending  November  30th,  1867,  there  hare  been  elected 
hundred  and  elevon  members  and  sijctj-siz  correspondents. 

The  death  of  the  following  members  and  correspondents  hare  been  aa- 
nounced  : 

Ten  members — namely :  Mr.  Edward  F.  Sanderson,  Mr.  Robett  KenniooCt, 
Mr.  William  Norris,  Prot.  Alex.  D.  Bache,  Washington  Sherman,  M.  D.,  C 
W.  Pennock,  M.  D.,  Mr.  Samnel  C.  Morton,  Miss  Margaretta  H.  Morris,  Mr. 
Jacob  Pierce,  Mr.  Richard  M.  Marshall ; 

Nine  correHpondents -namely:  Rev.  Stephen  Elliott,  Geo.  W.  Featbentoa- 
haugh,  Dr.  Brackenrldge  Clemens,  Prince  Maximilian  Za  Wied,  Dr.  Geo.  Ja§v, 
Dr.  C.  M.  Diesing,  Prof.  Farraday,  Dr.  Zimmerman,  Rer.  Dr.  C.  Dewey. 

Three  members  have  lesigned. 

The  number  of  papers  contributed  and  ordered  to  be  printed  in  the  Proeaed- 
ings  and  Journal  during;  the  year  has  been  thirty-six,  as  foUowa  : 

In  the  Proceedings  thirty-three  ;  namely — 

Aubrey  H.  Smith 11  G.  C.  Linoecnm,  M.D 

Thomas  Me(;han 4*  J.  H.  Slack,  M.D 

K.  D.  Cope 6  H.  C.  Wood,  Jr.,  M.D 

Isaac  Lea 2  John  Cassin 

Henry  Shimer,  M.D 2  Alphonso  Wood 

Jacob  Ennis 1  Geo.  N.  Lawrence 

D.  G.  Elliott 1  Elliott  Cones,  M.D 

Richard  Hill 1  John  L.  Le  Con te,  M.D 4 

Geo.  H.  Horn,  M.D 2 

In  the  Journal  three  ;  namely — 

K.  D.  Cope 3 

All  of  which  is  respectfully  submitted. 

S.  B.  HowBLL,  Recording  Secretary. 


The  followiog  reports  were  read  from  the  Cooohological  SectioD : 
REPORTS  OF  THE  CONCHOLOaiCAL  SECTION. 

BBFOBT  OF  THB  BECBBTAB7. 

The  Conohological  Section  of  the  Academy  of  Natural  Sciences  wonld  big 
leave  to  report — 

That  the  Scroti  on  was  organised  by  the  election  of  officers,  Dec.  6tb,  1866. 
Six  members  and  seventy-three  correspondents  have  been  elected  during  tlie 
year.  Two  members  have  resigned,  and  one  correspondent  has  died.  Meci- 
ings  have  been  regularly  held  on  the  evenidg  of  the  first  Thursday  of  eadi 
month.  Correspondence  has  been  opened  with  scientific  genilemen  in  this 
country  and  abroad,  ap  will  be  seen  by  the  Secretary's  report. 

A  number  of  articles  on  scientific  subjects  have  been  published,  as  well  as 
consecutive  numbers  of  the  **  American  Journal  of  Conchology,"  and  the 
**  Monograph  of  Terrestrial  Mollusca." 

Donations  to  the  library  have  l»een  numerous,  as  noticed  in  report  of  the 
Librarian. 

Additions  to  the  collection  during  the  year  have  been  beyond  all  precedent 
in  the  number  and  value  of  specimens,  as  may  be  seen  by  the  Conservator's 
report. 

In  conclusion,  we  venture  to  express  the  hope  that,  under  the  fostering  cars 
of  the  Academy,  this  Section  may  prove  an  efficient  arm  of  the  service,  in 
carrying  on  the  work  which  this  noble  institution  is  destined  to  accomplish 
for  true  science  and  the  diffusion  of  knowledge. 

E.  R.  BsADLB,  Secretary. 
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B6POBT  OF  THB  OOBBBSPONDINQ  8ECBETAB7. 

Letters  kare  been  addressed  to  the  following  gentlemen,  announcing  their 
election  as  cOtrespondents : 


Prof.  Louis  Aga^iis,  Cambridge,  Mass. 

John  G.  Anthony,  Oambridge,  Biass. 

Qeo.  French  Angas,  A^utralia. 

Henry  Adams,  London. 

Arthur  Adams,  London. 

Thos.  Bland,  New  York. 

H.  Benson,  Cheltenham,  England. 

J.  R.  Bouiignignat,  Paris. 

Dr.  Aagnst  Baadon,  Banvais,  Ffluice. 

Luigi  Benoit,  Messina,  Stcilj. 

Hod.  L.  B.  Chittenden,  New  York. 

Dr.  P.  L.  Carpenter,  Montreal,  C.  W. 

CoL  F.  F.  Cavada,  Tr.  de  Cnba. 

M.  H.  Crosse,  Paris. 

Dr.  J.  C.  Chenn,  Paris. 

Hon.  Edward  Chitt/,  Jamaica. 

Fk«dk.  Calliaad,  Nantes,  France. 

Dr.  J.  C.  Cooper,  San  Francisco. 

Dr.  J.  C.  Cox,  N.  8.  W. 

M.  Q.  P.  Deshayes,  Paris. 

Prof.  Wm.  Danker,  Marbarg,  Hesse. 

William  H.  De  Camp,  M.  D.,  Grand 

Rapids,  Mich. 
Henri  Dronet,  Trojes,  France. 
Dr.  Pan  I  Fischer,  Paris. 
Prof.  Theo.  Gill,  Washington,  D.  C. 
Wm.  M.  Gabb,  San  Francisco. 
Prof,  J.  E.  Graj,  London. 
J.  B.  Gassies,  Uordeaoz,  France. 
Dr.  J.  Gaodlach,  Havana,  Cnba. 
Prof.  James  Hall,  Albany,  N.  Y. 
Prof.  F.  S.  Holmes,  Charleston,  8.  C. 
Alphens  Hyatt,  Salem,  Mass. 
8y  Wester  Han  ley,  Middlesex,  Eng. 
J.  Qonxales  Hidalgo,  Madrid,  Spain. 
J.  C.  Jay,  M.D.,  Rye,  N.  Y. 
J.  Owyn  Jeffryes,  London. 
J.  P.  Kirtland,  M.D.,  Cleveland,  0. 
Frederick  Kraoss,  Stuttgard. 

Letters  have  also  been  written  to  the  following  gentlemen : 

April  22^,  1867.— W.  T.  Blanford,  Calcutta,  proposing  an  exchange  of  pub- 
lications aud  specimens ; 

Dr.  Paladilhe,  Montpelier,  France ; 

Jules  Mabille,  Paris ;  proposing  exchanges. 

Aiay  lih, — D.  Raf&el  Arango,  Cuba,  proposing  an  exchange  of  specimens. 

Sepf.  IIM. — Hon.  L.  B.  Chittenden,  New  York,  accepting  proposals  to  send 
shells. 

Sept,  19/A. — Sylvester  Hanley,  accepting  proposals  for  an  exchange  ; 

W.  T.  Biandford,  Calcutta,  accepting  proposals  for  an  exchange. 

Letters  have  been  received  from  the  following  gentlemen,  accepting  of  their 
eleotion  as  correspondents : 

May  9th,r-D.  S.  Sheldon,  Davenport,  Iowa. 

18d7.] 


Dr.  H.  C.  Kuster,  Cassel. 
James  Lewis,  M.D.,  Mohawk,  N.Y. 
Prof.  Albert  Monsson,  Zorich,  Sw. 
Edward  F.  Morse,  Salem,  Mass. 
Prof.  F.  B.  Meek,  Washington,  D.  C. 
R.  P.  Montrouzier,  New  Caledonia. 
Arthur  Morelet,  Dijon,  France. 
Prof.  0.  A.  L.  Morch,  Copenhagen. 
Jules  Mabille,  Dinan,  France. 
Wesley  Newcomb,  M.  D.,    Oakland, 

California. 
Temple  Prime,  New  York. 
PMriuio  Maria  Pas,  Madrid,  Spain. 
Dr.  Louis  Pfeiffer,  Cassel. 
Prof.  1^%  Poey,  Havana,  Cuba. 
Baron  de  Gwtello  de  Paiva,  Lisbon. 
Dr.  R.  A.  Phn^i,  Santiago,  Cuba. 
M.  C.  Recluz,  PMlt. 
Wm.  D.  Stimpson,  %JD^  Chicago. 
E.   R.  Showalter,  M.  D.,  Qiuontown, 

Alabama. 
Prof.  G.  B.  Sowerby,  London. 
Prof.  D.  S.  Sheldon,  Davenport,  Iowa. 
Petit  de  la  Saussaye,  Paris. 
R.  E.  C.  Steams,  San  Francisco. 
Abbe  Joseph  Stabille,  Milan. 
M.  Souverbie,  Bordeaux,  France. 
J.  H.  ThompsoUy  New  Bedford,  Mass. 
Prof.  F.  H.  Troschell,  Bonn,  Prussia. 
A.  P.  Tiirver,  Lyons,  France. 
Professor  George  Ritter  von  Fraunfeld, 

Vienna. 
Prof.  P.  J.  Van  Benede^,  Bruxelles,  B. 
Prof.  Van  Mohronstein,  Vienna. 
Dr.  Levi  Vaillant,  Paris. 
Prof.  Van  den  Busch,  Bremen. 
J.  R.  WiUis,  Halifax. 
Alex.  Wincheli,  Ann  Arbor,  Mich. 
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May  11<A.— James  Lewis,  M.  D.,  Mohawk,  N.  Y.  ;  Wm.   Stimpcon,  M.I)m 
Chicago. 
May  15/A. — E.  R.  Showalter,  M.D.,  Alahama. 
May  \i<th, — J.  G.  AnthoDj,  Cambridge,  Mass. 
May  23rf.— Temple  Prime,  New  York. 

May  29M.— J.  C.  Jaj,  M.D.,  Rje,  N.  Y.  ;  F.  C.  Morse,  Salem,  Maaa. 
June  lat, — Thomas  Bland,  New  York. 
June  28M. — Alexander  Wiuchell,  Michigan. 
July  12M.— Prof.  Theodore  Gill,  Washington,  D.  C. 
July  31«f.— Col.  F.  F.  Cavada,  Cuba. 
Aug.  12M.--Prof.  F.  B.  Meek,  Washington,  D.  C. 

Letters  have  been  received  from  the  following  gentlemen,  offering  to  Mnd 
shells  or  exchange  specimens : 

18H7.  Sept,  4M.— Hon.  L.  B.  Chittenden,  New  York;  SjWeater  Haal^, 
Middlesex,  England. 

Sept,  5M.— Prof.  J.  E.  Graj,  British  Museum  ;  W.  T.  Blanford,  Calcutta. 

All  of  which  is  respectfully  submitted.  B.  R.  Bbadlb, 

Dec,  5,  1867.  Correa.  Seo'y. 


BEFOBT  OF  THS  CONSBBVATOB. 

The  Conservator  of  the  Conchological  Section  respeotfuHy  reports  that  the 
Conchologieal  cabinet  has  been  increased  during  the  year  by  the  followiog 
donationa  and  purchases : 

Geo.  W.  Tryon,  Jr.,  presented  six  specimens  of  shells  exhibiting  intemil 
structure;  Magilis  antiquus  from  the  Red  Sea;  Helix  Parkerii ;  ninety-ttt 
species  selected  from  the  Poulson  Collection,  and  about  two  handred  addi- 
tional duplicate  species  from  the  same  collection ;  four  specimens  of  Cephalo> 
pods,  in  spirits,  and  forty-eight  species,  numerous  specimens  of  Australiai 
shells,  together  with  a  collection  of  Cephalopods  and  other  naked  moUnaks  is 
spirits. 

One  hundred  and  eighty-four  species  of  marine  shells  from  Italy  were  re- 
ceived from  Sylvanus  Hanley  ;  one  hundred  and  fifty-six  species,  three  tboa- 
sand  nine  hundred  specimens  of  Unionidee  and  Melania  chiefiy  from  Alabaiai, 
from  E.  R.  Showalter,  M.O.;  tvpes  of  sixty- four  species  of  Polynesian  sheOi, 
described  by  W.  H.  Pease,  were  received  from  their  desoriber.  One  hundred 
and  six  species,  numerous  specimens  of  shells  from  Canary  Islands,  Green- 
land, Arabia  and  Chili  were  presented  by  O.  A.  L.  Moroh. 

S.  S.  Haldeman  presented  his  type  specimens  of  the  genera  Limnea,  Flih 
norbis  and  Physa. 

One  hundred  and  four  species  of  American  terrestrial  and  fluviatile  shelli 
were  received  from  E.  Hall ;  one  hundred  and  twenty-two  species,  numerens 
specimens  of  Polynesian  shells  from  Dr.  J.  C.  Cox ;  ninety-one  species  of 
shells  from  Australia,  South  America,  Palestine,  &c.,  from  W.  P.  Wilstaeh. 
One  hundred  and  forty  species,  numerous  specimens  of  land  and  fresh-water 
shells,  were  presented  by  Aug.  Brot,  M.D.,  of  Geneva. 

Rev.  E.  R.  Beadle  presented  a  specimen  of  Navea  Newoombil,  a  perforating 
Haliotus,  from  Lower  California,  three  species  of  Cuban  shells,  and  two  spe- 
cimens of  Pinna  squamosa,  from  the  Mediterranean  Sea,  Mactra  lateralii, 
Say,  Voluta  Turneri,  a  large  collection  of  Solens,  MactriB,  &c.,  and  five  speoiee 
of  terrestrial  shells  from  Syria  and  Java. 

Thirty- one  species,  numerous  specimens  of  Cubax^  laud  shells  were  reoeived 
from  Col.  F.  F.  Cavada. 

Collections  were  also  presented  by  G.  A.  Lathrop,  A.  0.  Currier,  J.  B.  Wfl- 
lis,  C.  F.  Parker,  F.  H.  Aldiich,  Wm.  M.  Gabb,  Dr.  Jos.  Leidy,  F.  A.  Ran- 
dall, E.  D.  Cope,  John  Ford  and  Andrew  J.  Bennett. 

Sixty-three   species,  numerous  specimens,  were  reoeived  from  Dr.  B.  W. 
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Iabl>ard,  John  Krider,  J.  E.  Eshleman,  S.  R.  Roberts,  Dr.  H.  C.  Wood,  Jr., 
SAEc  Lea,  Geo.  Scarborough,  W.  D.  Hariman,  M.D.,  Geo.  H.  Hora,  M.D.,  John 
^aasin.  fhos.  Bland,  Weslej  Newcomb,  Wm.  S.  Vanx,  R.  E.  C.  Stearns,  Miss 
Uma  Abbott,  J.  L.  Julius,  J.  H.  Redfield,  Dr.  James  Lewis,  and  Jacob  Ennis. 

Tjpes  of  Rafinesque's  Unios,  with  the  original  labels  in  bis  handwriting, 
irere  obtained  hy  purchase  from  the  collection  of  the  late  Chas.  A.  Poulsoc. 

In  addition  to  the  above,  the  magnifioent  collection  of  over  one  hundred 
ihonsand  specimens  of  ten  thousand  species,  deposited  by  Mr.  Geo.  W. 
Ciyon,  Jr.,  has  been  received  and  incorporated  wirh  the  main  collection, 
nikking  our  cabinet  richer  than  any  other  in  the  world  in  specimens,  and 
iie  richest  in  species  with  one  exception,  that  of  the  British  Museum. 

A  collection  of  one  hundred  and  eight  speoies  of  American  shells  has  been 
lent  to  Dr.  J.  C.  Cox,  of  Sydney,  Australia,  in  exchange  for  Polynesian 
ihalla,  received  from  him.  A  similar  collection  has  been  sent  to  M.  Luigi 
Benoit,  of  Sicily,  and  a  smaller  one  to  M.  Spiridione  Brusina. 

The  varioxis  collections  received  during  the  year  have  been  arranged, 
[libelled  and  deposited  in  their  proper  places  in  the  cabinet  by  Messrs. 
}eo.  W.  Tryon,  Jr.,  Chas.  F.  Parker,  S.  R.  Boberts  and  others,  who  have 
levoted  much  time  and  labor  to  the  work.  The  proper  systematic  arrange- 
ment has  been  somewhat  interfered  with  in  consequence  of  the  very  limited 
leoommodation  afforded  our  magnificent  collection  in  our  present  building, 
wr  can  any  remedy  for  this  inconvenience  be  At  present  suggested. 

Dr.  S.  B.  Howell  has  kindly  undertaken  the  arrangement  of  our  alcoholic 
)Olleotion,  and  has  made  considerable  progress  therein. 

Opportunity  having  offered  to  acquire  a  portion  of  the  collection  of  shells 
bdonging  to  the  late  Hugh  Cuming,  of  London,  which  portion  consists  of 
ftboQt  one  thousand  species  not  yet  in  our  museum,  a  subscription  list  was 
opened,  and  our  appeal  having  been  answered  encouragingly,  the  shells 
were  ordered,  and  some  of  them  are  now  on  their  way  to  the  Academy. 

Although  the  Conchologioal  Section  of  the  Academy  has  been  in  exist- 
Booe  but  little  over  a  year,  yet  an  observation  of  its  present  condition  can- 
DoAy  we  believe,  fail  to  be  gratifying  to  all  interested  in  the  science  for  the 
nicouragement  of  which  it  was  instituted.  Whilst  the  augmentation  of  the 
collection  during  that  time  has  been  beyond  all  precedent,  a  reference  to  the 
litl  of  our  contributors  will  prove  that  the  interest  taken  In  the  department 
ie  not  o<infined  to  our  members  alone,  but  is  manifested  by  others  who  are 
qol  so  intimately  connected  with  us,  both  at  home  and  abroad. 

In  conclusion,  we  beg  leave  to  congratulate  those  present  that,  through  their 
fastmmentality,  the  interest  heretofore  manifested  in  our  science  has  been 
greatly  increased,  and  to  hope  that  their  efforts  may  be  still  farther  success- 
ftil  in  the  future  in  gaining  for  Couchology  that  prominent  position  among 
the  Natural  Sciences  which  it  so  well  deserves. 
Respectfully  submitted  by 

JOSEPH  LEIDT,  Consercator, 


LIBBABIAN'B  BBPOBT. 

There  have  been  presented  during  the  past  year  to  the  Conehological  Sec- 
tion of  the  Academy  of  Natural  Sciences,  140  volumes,  and  298  periodicals. 
Pamphlets,  &c.  Of  these  works,  195  are  from  Authors,  12  from  Editors,  14 
from  Societies,  12  from  Smithsonian  Institution,  6  from  Publication  Commit- 
tee of  Conehological  Section  of  the  Acadeo^  of  Natural  Sciences,  and  140 
bound  volumes,  and  60  pamphlets,  &c.,  from  0..  W.  Tryon,  Jr. 

In  addition  to  the  above  there  have  been  presented  to  the  Academy  of 
Natural  Sciences,  21  volumes,  pamphlets,  Ac,  on  Conehological  subjects. 

Respectfully  submitted. 

C.  F.  PARKER. 

Librarian. 
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The  election  of  officers  for  the  ensaing  year  was  held  in  acoordtDce 
with  the  By-Laws,  with  the  following  result : 

Prendent Isaac  Hayb,  M.D. 

Vice-Presidents,,, ; Wm.  S.  Vanx, 

John  Cassin. 

Corresponding  Secretary Harrison  Alleo,  M.D. 

Recording  Secretary Samuel  B.  Howelly  M.D. 

Treasurer Wm.  C.  Heosiej. 

Librarian,., EdwardJ.  Nolan,  M.D. 

Curators Jos.  Lcidy  M.D. 

Wm.  S.  Vaux, 
John  Cassin, 
Kdw.  I>,  Cope. 

Auditors •..« Jos.  Jeanes, 

Wm.  8.  Vaux, 
Aubrey  H.  Smith. 

Publication  Committee  ,»„^»,,^,,.. Jos.  Leidy,  M.D., 

Wm.  S.  Vaux, 
Bobert  Bridges,  M.D. 
John  Cassin, 
Geo.  W.  Tryon,  Jr. 

The  following  were  elected  members : 

J.  Ronaldson  Magee,  Horace  Magee,  Isaac  S.  Waterman,  A.  J.  Antelo, 
Wm.  0.  Moorhead,  Richard  K.  Betts,  Oeorge  ^,  Brown,  MJD., 
Henry  R.  Silliman,  M.D.,  U.S.A.,  Edwin  Sheppard,  Jos.  Willcox  and 
Josiah  W.  Leeds. 
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ELECTIONS  FOR  1867. 


The  following  persons  were  elected  Members — viz. : 

Jan.  29. — J.  E.  Famnm,  W.  H.  Stevens,  Edw.  B.  Edwards,  Jas.  Leviok, 
M.D.,  Chas.  Gibbons,  John  B.  Anstin,  Win.  S.  Baird,  Edwin  Greble,  Walter 
B.  Smith,  Wilson  M.  Jenkins,  C.  J.  Haseltine. 

Fmb.  26. — Evans  Randolph,  Francis  R.  Cope,  Joseph  Patterson.  Richard  M. 
Marshall,  Benjamin  Marshall.  John  Livezey,  Chas.  U.  Borie,  Thos.  P.  Cope, 
Miss  R.  A.  Cope,  Mrs.  E.  H.  Vaax,  Jos.  S.  Levering,  Jr.,  Baml.  P.  Carpenter, 
Riohard  R.  Robb,  Wm.  Hacker,  Stephen  Colweil,  Miss  Ann  Haines,  Miss  Jane 
R.  Haines,  F.  L.  Bodine,  Horace  M.  Bellows,  M.  D.,  John  Qt  Stetler,  M.  D., 
Wm.  Procter,  Jr.,  Anthonj  Heger,  MD.,  U.S.A. 

March  26. — Samuel  Ashhnrst,  M.D.,  Francis  Ashhnrst,  M.D.,  Rev.  J.  L. 
Beman,  Chas.  Smith,  Thomas  Earp,  Charles  Tajlor,  More  Phillips,  Samnel 
Welsh,  Lewis  Cooper,  BenJ.  B.  Comegys,  S.  C.  Morton,  Mrs.  £.  P.  Long, 
Miss  Bohlen. 

April  30. — Wm.  Haj,  Jas.  H.  Little,  Beaveaa  Boriti,  J.  Ross  Snowden,  Wm. 
W.  Keen,  Jr.,  M.D.,  Edw.  J.  Nolan,  M.D.,  Chas.  Magarge,  Chas.  S.  Coze,  I. 
V.  Williamson,  Matthew  Baird,  Chas.  Wheeler,  Robert  H.  Gratz,  Adolph  E. 
Borie,  H.  Pratt  McKean,  George  F.  Tyler,  Wistar  Morris,  Jos.  F.  Page,  Israel 
Morris,  A.  Campbell,  Thos.  A.  Scott,  H.  H.  Houston,  Chas.  Spencer,  Gustavus 
8.  Benson,  Wm.  A.  Blanchard. 

May  28.— Asa  Whitney,  Geo.  Whitney,  Jno.  R.  Whitney,  E.  W.  Clark,  Clarence 
H.  Clark,  Frank  H.  Clark,  Theo.  H.  Morris,  0.  N.  Beach,  Jas.  N.  Whelen,  Wm. 
A.  Whelen,  Alexander  Whilldin,  Orlando  Crease,  Andrew  I.  Sloan,  D.  Murray 
Cheston,  M.D.,  Edw.  C.  Knight,  C.  P.  Bayard,  Jay  Cooke,  A.  J.  Drexel,  Jas.  A. 
Wright,  John  T.  Taitt,  Jr.,  John  Baird,  Thos.  Clyde.  John  B.  Trevor,  Thomas 
Potter,  Frank  Haseltine,  Clarence  S.  Bement,  Danl.  H.  Rockhill,  Franklin  S. 
Wilson,  Rev.  J.  C.  Ralston,  Wm.  R.  White. 

Jwn€  25.— S.  Morris  Wain,  B.  Hammit, 

July  30. — Henry  C.  Gibson,  Andrew  M.  Moore,  John  Gibson,  T.  Brantly 
Langdon. 

'Aug,  27.— James  K.  Tyson,  M.D.,  Wm.  Pepper,  M.D.,  Geo.  Pepper,  M.D, 
Horace  Binney  Hare,  M.D  ,  Elias  D.  Kennedy. 

Sept.  24.— A.  G.  Hinkle,  M.D.,  Chas.  H.  Thomas,  M.D. 

Oct.  29.— Chas.  W.  Matthews. 

Nov.  26.— Edw.  R.  Murphy,  Lloyd  P.  Smith,  F.  A.  Hassler,  M.D.,  G.  Y. 
Shoemaker,  Matthew  Newkirk. 

Dec,  31. — J.  Ronaldson  Magee,  Horace  Magee,  Isaac  S.  Waterman,  A.  J. 
Antelo,  Wm.  G.  Moorhead,  Richard  K.  Betts,  Geo  W.  Brown,  M.D.,  Henry  R. 
SiUlman,  M.D.,  U.S.A.,  Edwin  Sheppard,  Jos.  Willcox,  Josiah  W.  Leeds. 

The  following  were  elected  Correspondents — viz. : 

Jan,  25. — Prof.  0.  G.  Marsh,  of  New  Haven,  Conn. ;  Prof.  Wm.  H.  Brewer, 
of  New  Haven,  Conn. 

March  26. — John  R.  Willis,  of  Halifax,  N.  S.  ;  Gideon  Lincecum,  of  Long 
Point,  Texas;  Samuel  H.  Scudder,  M.D.,  of  Boston;  Hon.  Geo.  P.  Marsh,  of 
Florence,  Italy. 

April  30.— Col.  Frederick  F.  Cavada,  U.  S.  Consul  at  Trinidad  de  Cuba ; 
Eugene  Gaussoin,  Ph.D.,  of  Baltimore,  Md. ;  Alpheus  Hyatt,  of  Salem,  Mass.; 
F.  W.  Putnam,  of  Salem,  Mass* 


244  ELCOTTONS. 

May  28.— E.  E.  Adams,  D.D. ;  D.  Antonio  Raimondi,  M.D.,  of  Lima,  Pen; 
Alexander  Winchell,  of  Ann  Arbor,  Mich.  ;  Henrj  Pleasants,  of  PottsTilk, 
Penn. 

June  25.~C.  William  Zaremba,  of  St.  Joseph's,  Miob. ;  H.  B.  Dresser,  o( 
London ;  M.  H.  Crosse,  of  Paris ;  Panl  Fischer,  M.D.,  of  Paris ;  M.  J.  R. 
Bonrgnignat,  of  Paris ;  R.  P.  Montronxier,  of  New  Caledonia ;  George  Frenoh 
Angas,  of  Port  Jackson,  Australia ;  Henry  Adams  and  Arthur  Adams,  of  Loo- 
don  ;  J.  C.  Cbena,  M.D.,  of  Paris;  Hon  Edw.  Chittj,  of  Kingston,  Jamaica; 
J.  B.  Gassies,  of  Bordeaaz  ;  SjWanns  Hanlej,  of  London  ;  J.  Gwjnn  JelTr^f^ 
of  London  ;  Dr.  H.  C.  Kuster,  of  Cassel ;  Arthur  Morelet,  of  Dijon ;  Dr.  Looil 
Pfeiffer,  of  Cassel ;  Prof.  O.  A.  L.  Morch,  of  Copenhagen  ;  Prof.  F.  H.  Trosebel, 
of  Bonn,  Prussia;  G.  8.  you  Mohrenstem,,  of  Vienna;  Frederick  Cailliaud,of 
Nantes ;  A.  P.  Terver,  of  Lyons;  Petit  de  la  8aussaye,of  Paris ;  Wesley  New- 
comb,  M.D.,  of  Oakland,  Cal. ;  Dr.  J.  G.  Cooper,  of  San  Franoisco  ;  R.  B.  C. 
Steams,  of  San  Francisco ;  Prof.  |F.  Poey,  of  Havana ;  Dr.  J.  Guodlaeh,  €f 
Havana ;  Dr.  R.  A.  Philippi,  of  Santiago,  Chili ;  H.  Benson,  of  Cheltanbaa, 
England;  Henri  Drouet,  of  Troyes;  Dr.  Aug.  Baudon,  of  BeauTais,  Franss; 
M.  C.  Recluz,  of  Vangirard,  near  Paris;  Dr.  Leon  Vaillant,  of  Paris;  Banm 
de  Castello  de  Paiva,  of  Lisbon ;  Dr.  G.  Von  dem  Bnsch,  of  Bremen ;  J.  C 
Cox,  of  Sydney  N.  S.  W. ;  Jules  Mabille,  of  Dinon,  France;  Luigi  Benoit,  €f 
Messina ;  J.  Gonzales  Hidalgo,  of  Madrid ;  Abbe  Joseph  Stabile,  of  Milan ;  M. 
SouYerbie,  of  Bordeaux. 

July  30. — Rev.  E.  Johnson,  of  Sandwich  Islands. 

Aug,  27.^Geo.  J.  Durham,  of  Austin,  Texas ;  John  Henry  Gurney,  of  Nor- 
folk, Eng. ;  Osbert  SaMn,  of  London  ;  T.  C.  Jerdon,  M.D.,  of  Madras,  India; 
Prof.  J.  Reinhardt,  of  Copenhagen,  Denmark. 

Sept.  24. — Alphonso  Wood,  of  West  Farms,  N.  T. 

Nov.  26.— Wm.  S.  Bingham,  of  Boston ;  Prof.  0.  Root,  of  Hamilton  Coll^gt, 
N.  Y. ;  CoL  E.  Jewett,  of  Utica,  N.  T. 


CORRESPONDENCE  OP  THE  ACADEMY. 

For    1S67. 


Letters  were  received  and  read  as  follows : 

January  29M.— Physicalish  Medicinische  Gesellscbaft,  Sept.  7,  1866  ; 

Naturforachende  Gesellachaft  des  Osterlande,  Altenburg,  Oct.  18,  1866 ; 

K.  K.  Geologische  Reichaanstalt,  Vienna,  Sept.  30,  1866 ; 

K.  Gesellachaft  f  iir  Wisaenachaften,  Gottingen,  severally  acknowledging 
receipt  of  Proceedings. 

Naturforachende  Gesellachaft  in  Emden,  Oct.  1,  1866 ; 

Wiaaenachaftliche  Verein,  Luneburg,  Oct.  1 ,  1866 ; 

Naturkundige  Gesellachaft  in  Wurtemburg,  Stuttgart,  Aug.  1,  1866,  ac- 
knowledging receipt  of  Proceedinga  and  transmitting  publications. 

Entomological  Society,  Paris,  Dec.  22,  1866 ; 

Naturforachende  Geaellachaft  zu  Halle,  Sept.  23,  1866  ; 

Mannheim  Verein  fur  Naturkunde,  Oct.,  1866,  seTerally  transmitting  their 

publication. 

Smithaonian  Inatitution,  Waahington,  D.  C,  Oct.  8,  1866,  acknowledging 

receipt  of  Jonmal. 

Review  of  the  Literary  and  Scientific  Course,  Paris,  Dec.  20,  1866,aceeptiaf 
exchange  upon  certain  conditions. 
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February  26M. — H.  G.  Wood,  Jr.,  M.  D.,  tendering  his  resignation  as  Recor- 
ding Secretarj. 

Jos.  Jeanes,  resigning  his  position  as  Corresponding  Secretary. 

Jos  Starr,  tendering  his  resignation  as  a  member  of  the  Academy. 

Recorder  of  the  Conchologicai  Section,  announcing  their  organization  and 
election  of  officers. 

April  23d  — Captain  Snow,  offering  his  serTices  to  the  Academy  as  lecturer. 

April  ZOth. — J.  Vaughan  Merrick,  Apr.  29,  asking  co-operation  on  the  part 
of  the  Academy  in  the  erection  of  new  buildings  for  the  combined  scientific 
societies  of  Philadelphia. 

Finance  Committee  of  the  Lyceum  of  Natural  History  of  William's  College, 
asking  co-operation  in  a  scientific  expedition  to  South  America. 

J.  M.  S.  Thackara,  and  Samuel  H.  Scudder,  M.D.,  acknowledging  receipts  of 
notifications  of  election. 

May  2Bth. — J.  Ross  Snowden,  acknowledging  his  election  as  member. 

June  25th. — Geo.  W.  Tryon,  Jr.,  June  18th,  accompanying  the  deposit  of  his 
collection  of  shells. 

Also  the  following : 

Wm.  Procter,  Jr.,  Phila.,  March  4th,  1867  ; 

A.  Heger,  M.  D.,  U.  S.  A.,  New  York,  March  7,  1867  ; 

Jas.  H.  Little,  Buckingham  P.  O.,  June  19th,  1867  ; 

E.  W.  Clark,  Philadelphia,  July  16th,  1867  ; 

L.  H.  Carpenter,  Austin,  Texas,  Sept.  20th,  1866  ; 

Horace  B.  Hare,  M.  D.,  Philadelphia,  Aug.  28th,  1867,  seyerally  acknowl- 
edging their  election  as  members  of  the  Academy. 

Abb^  Joseph  Stabile,  Milan,  Feb.  9th,  1867; 

Samuel  Scudder,  Boston,  April  8th,  1867  ; 

Geo.  P.  Marsh,  Florence,  April  20th,  1867  ; 

Edw.  L  Berthoud,  Golden  City,  May  22d,  1867 ;  severally  acknowledging 
their  election  as  correspondents  of  the  Academy. 

Royal  Society  of  Edinburgh,  Jan.  10th,  1867 ;  acknowledging  receipt  of 
Proceedings. 

A.  H.  Smith,  M.  D.,  U.  S.  A.,  Harts  Island,  Jan.  24th,  1867,  requesting  in- 
formation respecting  membership. 

J.  A.  Heintzleman,  Feb.  6th,  1867,  tendering  his  resignation  of  member- 
ship. 

Oliver  W.  Barnes,  Feb.  19tb,  1867,  tendering  his  resignatien  of  member- 
ship. 

W.  H.  Dau,  Fort  St.  Michaels,  Sept.  30th,  1866,  informing  the  Academy  of 
the  death  of  R.  Kennicott. 

T.  Morris  Perot,  Feb.  1st,  1867,  transmitting  petition  memorializing  Con- 
gress upon  the  subject  of  importation  of  books  for  public  libraries  free  from 
tariff  rates. 

Dr.  Wm.  Zaremba,  March  14th,  1867,  making  inquiry  relative  to  donations, 
kc, ;  April  1st,  requesting  copy  of  by-laws. 

Chas  H.  Doerflinger,  March  15th,  1867,  transmitting  donation  to  library. 

L.  W.  Schmidt,  March  21st,  1867,  transmitting  copies  of  his  catalogue  of 
books. 

Fred'k.  Fraley,  Phila.,  March  20th,  1867,  regarding  the  funeral  expenses  of 
Prof.  Dallas  Bache. 

American  Bureau  of  Mines,  New  York,  April  18th,  1867,  regarding  cost  of 
Proceeding. 

James  Hall,  Albany,  April  27th,  1867,  in  reference  to  a  donation  to  the 
library. 

Chas.  Murray,  January  26th,  1867,  transmitting  donation  to  Library. 

Alexander  Winchell,  Ann  Arbor,  June  28th,  1867 ; 

Eugene  Gaussoin,  Baltimore,  July  19th,  1867  ; 

F.  F.  Cavada,  Trinidad,  July  31st,  1867  ; 
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J.  Gwynn  Jeffreys,  London,  August  Slst,  1867  ; 

Henry  Pleasants,  Pottsville,  Sept.  6th,  1867  ; 

S.  Wylie  Crawford,  Louisville,  Ky.,  Sept.  22d,  1867; 

M.  Henri  Drouet,  Dijon,  Sept.  13th,  1867; 

R.  E.  G.  Stearns,  Sun  Francisco,  Gal.,  Sept.  30th,  1867  ; 

M.  Souv<:rbie,  Bordeaux,  Sept.  13th,  1867  ; 

M.  A.  Moretel,  Dijon,  Sept.  7th,  1867  ; 

A.  Baudon,  Mony,  Sept.  6th,  1867  ; 

M.  Cailliaud,  Nantes,  October  13th,  1867 ; 

Henry  Adams,  London,  Oct  3d,  1867  ; 

C.  C.  Gray,  M.  D.,  U.  S.  A.,  Fort  Stevens,  Oct.  20th,  1867  ; 

M.  Crosse,  Paris,  Nov.  8th,  1867  ; 

Chas.  Stodder,  Boston,  Dec.  14th,  1867 ; 

Dr.  P.  Fischer,  Paris,  severally  acknowledging  their  elections  as  correspon- 
dents of  the  Academy. 

Mrs.  Willard  Parker,  New  York,  Jan.  8th  and  14th,  1867  ; 

A.  H  Smith,  M.  D.,  U.  S.  A.,  New  York,  May  10th,  1867  ; 

G.  W.  Zaremba,  St.  Josephs,  May  7th,  1867  ; 

John  C.  8pear,  M.  D.,  Washington,  D.  C,  May  30th,  1866 ; 

Smithsonian  Institution,  Washington,  D.  C,  May  29th,  1867; 

Thos.  Clarkson,  Sagua  la  Grande,  Cuba,  Aug.  26th,  1867  ; 

Samuel  Powel,  Newport,  R.  I.,  July  3d,  1867,  severally  transmitting  dona- 
tions to  the  Museum. 

A.  S.  Packard,  Salem,  Mass.,  Dec.  20th,  1866,  requesting  contributions  to 
American  Naturalist. 

John  K.  Ralston,  Norristown,  Pa.,  June  5th,  1867,  relative  to  election  of 
Rev.  I.  Grier  Ralston. 

A.  M.  Edwards,  New  York,  July  Idth,  1867,  requesting  names  of  members 
desirous  of  co-operation  with  the  writer  in  studying  Diatomaceae  and  Deami- 
diaceae. 

W.  H.  Seat,  July  24th,  1867,  regarding  donations  to  Soule  University. 

M.  Seriziat,  Strasbourg,  requesting  orders  for  impressions  of  Lepidopteroos 
Insects. 

John  W.  Glass,  Cincinnatti,  Ohio,  Sept.  1st,  1867,  offering  for  sale  specimens 
of  natural  history  in  his  possession. 

W.  H.  Dall,  Fort  Michaels,  Aug.  1  Uh,  1867,  giving  account  of  operations  of 
Scientific  Corps  for  past  year. 

Royal  Society  of  London,  Sept.  29th,  1867,  announcing  the  death  of  Prof. 
Michael  Farraday. 


DONATIONS   TO  THE  MUSEUM 

1867. 


Abbott,  Miss  Anna.  Sept.  hth.  One  fine  specimen  of  Venus  interporpurea, 
Conrad,  from  Florida.     Through  the  Conchological  Section. 

Aldrich,  F.  H.  March  12M.  Twenty-eight  species  of  Land  and  Fresh  Water 
Shells,  collected  in  the  vicinity  of  Troy,  N.  Y.  Through  the  Concholog- 
ical Section. 

Allen,  Dr.  H.     See  Cassin. 

Ashhurst,  Dr.  S.  July  23i.  An  alcoholic  specimen  of  the  Ribbon  Fish  (Tri- 
chiuruB  lepturus),  from  Egg  Harbor,  N.  J. 
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Ashhurst)  Francis,  M.  D.  Aitg.  6{A.  A  collection  of  Saurian,  Ghelonian  and 
Fish  Bones,  and  some  fine  specimens  of  Teeth  of  Bottosaurus,  from  the 
Green  Sand  of  Pemberton,  N.  J.  Dee,  3d,  A  collection  of  remains  of 
Fishes  and  Reptiles,  from  same  locality. 

Beadle,  Rev.  E.  R.  March  1th.  Navea  Newcombii,  Tryon  ;  perforating  Halio- 
tls,  from  Lower  California.  Sept,  bth.  Three  species  of  Cuban  Shells, 
and  two  specimens  of  Pinna  squamosa.  Lam.  From  the  Mediterranean 
Sea.  Dec,  hth.  Mactra  lateralis,  Say ;  Voluta  Turneri ;  a  large  collection 
of  Solens  and  Mactras,  Ac;  also  five  species  of  Terrestrial  Shells,  from 
Syria  and  Java.  Through  the  Conchological  Section.  Feb.  \2th.  Twenty 
specimens  of  Minerals,  principally  very  fine  specimens  of  Gypsum,  from 
Iowa  and  Michigan.  Oct.  22d.  A  large  mass  of  Fossil  Foraminifera,  from 
Syria;  Skin  of  a  large  Serpent,  from  South  Africa.  Dee,  3d,  Female  of 
Termes  fatalis,  from  Ceylon. 

Bennett,  And.  J.  Dee.  bth.  Twenty- three  species  of  Unionids,  from  the  Sciota 
River.    Through  the  Conchological  Section. 

Biddle,  Owen.     Aug.  I3th.    Specimen  of  a  common  Bat. 

Bland,  Thos.  June  6lh.  Helix  uvulifera,  H.  cereolus,  H.  Posteiliana.  Through 
the  Conchological  Section. 

Blythe,  Miss  Helen.  Sept.  24th.  Section  of  wood,  cut  by  the  beaver,  from 
Lake  Superior. 

Boyer,  W.  H.  Oct,  Ibth.  Epidote,  Micaceous  Iron  and  a  fine  specimen  of  Native 
Silver,  from  Michigan ;  Quartz  with  Feldspar  Crystal,  Native  Copper, 
and  specimen  of  Magnetic  Oxide  of  Iron,  Michigan. 

Brot,  Aug.  Oet.  3d.  One  hundred  and  forty  species,  numerous  specimens  of 
Land  and  Fresh  Water  Shells.     Through  the  Conchological  Section. 

Batcher,  Henry  B.,  M.  D.  (U.  S.  Army.)  Aug.  20th.  Sixty-seven  specimens 
Birds  and  two  specimens  Quadrupeds,  from  Laredo,  Texas. 

Carson,  J.  W.  Dee.  lOth.  Large  mass  of  Silicified  Wood,  from  South  Park, 
Colorado.     Presented  by  Messrs.  Carson  and  Stevens. 

Casain,  John.  Jttne  6th.  Purpura  patula.  Through  the  Conchological  Sec- 
tion. Avff.  20th,  Sciurus  rubricaudatus,  Aud.  and  Bach. ;  Audubon's 
type.  Oet.  22d.  A  small  collection  of  Marine  Animals,  from  Atlantic 
City.  Presented  by  Messrs.  Cassin,  Allen  and  Howell.  Dee.  3d.  Two 
Euphyllia  pavonina,  West  Africa. 

Gavada,  Col.  F.  F.  Mareh  \2th.  Five  species  of  Cuban  Land  Shells.  April 
4th,  Twenty-six  species,  numerous  specimens  of  Cuban  Land  and  Fresh 
Water  Shells.     Through  the  Conchological  Section. 

Glarkson,  Capt.  Thomas.  Oet.  Sth.  Specimens  of  American  Flamingo,  Phoe- 
nicopterus  ruber,  from  South  America. 

Collection  of  Crustacea,  Echinodern,  and  Corals,  from  St.  Bartholomew,  W.  I. 
April  9th,     In  exchange. 

Gonrad,  T.  A.  April  9th,  Fossil  Tooth  of  a  Crocodile,  from  Barnsboro',  N.  J. 
JiUy  I6th.  Collections  of  Fossils  of  the  Hamilton  Group,  N.  T.  Aug.  6th. 
A  large  Septaria,  from  Mt.  Morris,  N.  J. 

Cope,  E  D.  Sq9t.  bth.  A  collection  of  Unios  and  other  Fresh  Water  and 
Land  Shells,  fr9m  White  Sulphur  Springs,  Giles  Co.,  Va.  Nov,  1th,  Spe- 
cimens of  Anculosa  subglobosa.  Say,  and  Melania  simplex ;  eight  species 
of  Unio  and  Margaritana,  from  Holston  Riv.,  Va.  Through  the  Con- 
chological Section.  Jan,  15th,  A  collection  of  Fresh  Water  Fishes. 
Jan.  22d.  Thirty-four  jars  of  Reptiles.  Feb.  I9th,  A  collection  of  forty 
specimens  of  twenty-one  species  of  Marine  Fishes,  from  St.  Kitts  Island, 
West  Indies.  Dec.  lOth.  Nine  species,  twenty  specimens  of  Reptiles,  from 
near  the  city  of  Guatemala :  five  species,  fifteen  specimens  of  Fishes,  from 
near  the  city  of  Guatemala ;  thirty-three  species,  fifty-six  Sfiecimens  of 
Reptiles,  from  Bahia,  Brazil ;  an  Armadillo,  from  Bahia ;  a  Jaguar  Skull, 
from  Brazil ;  and  a  Bear  Skull,  from  Monterey,  Cal.  Nov.  6th.  Remains 
of  an  extinct  whale,  Eschrichtius  cephalus,  of  a  Basilosaurus,  B.  atlanticus, 
and  of  a  Squalodon  mento,  from  the  miocene  of  Charles  County,  Md. ;  a 
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collection  of  Indian  Relics,  from  Charles  Co.,  Md. ;  ten  species  linioBite, 
one  Ancalosa,  and  one  Goniobasis,  from  Holston  R.,  Ya.  Nov,  12fA.  ▲ 
collection  of  Palatine  Teeth  of  Aetobatis  arcueatns,  Ag. ;  A.  proftodci, 
Cope;  Myliobatis  g^gas.  Cope;  M.  yicomicanas,  Cope,  Charles  Co.  Md.; 
and  M.  pachjodon. 

Cox,  Dr.  J.  C.  June  6M.  One  hundred  and  twentj-two  species,  numerrai 
specimens  of  Polynesian  Shells.    Through  the  Concholopcal  Section. 

Currier,  0.  C.  Feb.  1th.  Anodonta  subcarinata,  Currier;  Phjsa  defonnii, 
Currier;  Melantho  gibba,  Currier;  Bulimus  Trjoni,  Currier,  types  of  nev 
species.  May  1th.  Thirty-nine  species  Shells,  from  Grand  Riapids,  Mich. 
ifay  2d.  Thirty-nine  species,  numerous  specimens,  from  Grand  Rapidii 
Mich.     Through  the  Concholog^cal  Section. 

Deal,  Dr.  L.  H.,     Sept.  llth.    Large  Hair  Ball,  from  the  stomach  of  a  calf. 

Dick,  F.     Jan.  22d.     An  Indian  Stone  Axe,  from  Billingsport,  N.  J. 

Durham,  Geo.  J.  Sept.  lOth  Skin  of  a  Spermophilus  Buckleji,  Slack,  from 
Austin,  Texas.  Aug.  20th.  Head  of  Mycteria  Americana,  from  near  Aus- 
tin, Texas ;  first  ever  obtained  in  the  United  States. 

Ely,  Capt.  R.  B.  Jan.  Ut,  Bothrops  lanceolatus  and  a  large  Locust,  tnm 
Michigan. 

Eshleman,  J.  B.  Feb.  1th.  Helanio  altilis.  Lea.  Through  the  Conchologieal 
Section. 

Ennis,  Jacob.  Dee.  5th.  Yiripara  lineata,  Val.,  from  St.  John's  Rirer,  Flori- 
da.   Through  the  Conchologieal  Section. 

Ford,  John.  Sept.  5th.  Beautiful  suites  of  specimens  of  Unio  nasuta,  U.  cora- 
planatus,  U.  heterodon,  U.  ochraceus,  Margaritana  undulata,  Anodonta 
undulata,  and  Sphierium  transversum,  from  Twenty-seTenth  Ward,  Phila- 
delphia.    Through  the  Conchologieal  Section. 

Gabb,  W.  M.  April  Aih.  Fourteen  species  of  Fresh  Water  Shells,  from  Cali- 
fornia. Mai/  1th.  A  species  of  Limnea,  and  Helix  Homii,  Gabb.  Throng 
the  Conchologieal  Section. 

Glatfelder,  Dr.  Noah  M.  Jan.  Ut.  Slab  of  Stone  with  Crystals  of  Selenlte, 
a  small  collection  of  Fossils,  and  another  of  recent  Plants,  fh>m  Dakota. 

Grant,  Alden.  Jan.  Ibth.  Five  species  of  Birds,  and  one  Mammal,  from  Natal 
Africa. 

Grey,  Prof.  Asa.     Dee.  lOM.     A  collection  of  Plants  of  Australia. 

Hal'deman,  S.  S.  May  1th.  Type  specimens  of  the  Genus  Limnea.  Jume  6CA. 
Type  specimens  of  Planorbis  and  Physa.  Through  the  Conchologieal 
Section. 

Hall,  E.  Miy  1th.  One  hundred  and  four  species  of  American  Terrestrial  and 
Fluviatile  Shells.     Through  the  Conchologieal  Section. 

Hall,  Geo.  W.,  M.D.     Fossil  Tooth  of  a  Tapir,  from  Illinois. 

Hanly,  Sylv.  Feb.  \2th.  One  hundred  and  eighty-four  species  of  Marine 
Shells,  from  Italy.     Through  the  Conchologieal  Section. 

Hays,  Dr.  1.  March  2Qth.  Tooth  of  a  Charcharodon  in  the  matrix,  tnm 
Japan. 

Harrod,  Joseph.  Nov.  I9th.  Sheath  of  a  Palm,  Isthmus  of  Panama ;  Lichen 
from  the  Sequoia,  and  Fruit  of  the  same,  Calareras  Co.,  Cal. ;  Itotj  Nnt, 
Costa  Rica ;  Sponge,  from  Nassau,  B.  I. ;  Gkyserite,  fh>m  the  Geyser  of 
California. 

Hartman,  Dr.  Wm.  D.  May  2d.  Three  species  of  Shells.  Through  the  Con* 
chological  Section. 

Heister,  Mrs.  Caroline  A.  Feb.  19M.  A  collection  of  European  Plants  of  the 
late  Dr.  John  P.  Heister,  of  Reading. 

Homan,  E.     Sept.  3d.     A  Sting  Ray,  from  Atlantic  City. 

Hoopes,  B.  A.  Oct.  22d.  Boulder  of  Nati7e  Copper,  from  Vulcan  Mine,  Lake 
Superior. 

Horn,  Dr.  Geo.  H.  May  1th.  Five  species  of  Shells,  fh>m  Texas.  Thfough 
the  Conchologieal  Section. 
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Houston,  E.  J.  April  1th.  Large  specimeii  of  Cjanite,  from  Leipenrille,  Del. 
Co. 

Habbard,  Dr.  E.  W.  Jan.  Sth,  Helix  Jacksonii,  Bland,  from  Fort  Gibson, 
Indian  Territorjr.    Throagh  the  Conchological  Section. 

Habbard,  V.  B.,  M.  D.  Sq^t.  lOM.  Milyalus  forficatus,  male  and  female,  fine 
specimens,  from  the  country  of  the  Cherokee  Nation. 

Howell,  Dr.  S.  B.    Jan,  UL     Vertebra  of  a  Whale. 

Jalios,  J.  L.  Oct.  3d,  One  specimen  of  Cassis,  from  Trinidad.  Throagh  the 
Conchological  Section. 

Kline,  A.  C.    Nov.  I2th,    A  Red  Coral. 

Kiider,  John.  Jan,  8th.  Six  species  of  American  Land  Shells.  Through  the 
Conchological  Section. 

Lathrop,  6.  A.  Jan.  Sth,  Eighty-fonr  species  of  Shells,  from  Saginaw  River, 
Mich.,  and  its  yicinity.    Through  the  Conchological  Section. 

Lea,  Isaac.  April  4th,  Septifer  Trautwiniana,  type;  Columna  Hainesii,  Helix 
Peliomphila,  from  Japan,  kc.  Through  the  Conchological  Section.  Jan. 
Bth.  Specimen  of  Kaolin,  firom  near  Kennett's  Square,  Chester  Co.,  Pa. 
April  \6th  Lesleyite  with  Pattersonite,  and  Pattersonite,  Chester  Co., 
Pa.  Nov.  bth.  Yermiculite,  Lenni,  Del.  Co. ;  Muronite,  near  West  Ches- 
ter.   Dee.  3d.    Large  specimen  of  Raphylite,  Del.  Co. 

Le  Conte,  J.  L.  Jan.  Ut,  Teeth  of  Ptychodus  ;  Lamna,  Galeocerdo,  and  other 
Teeth  and  Bones  of  Fishes,  from  the  cretaceous  formation  of  Western  Kan- 
sas— near  Big  Creek  and  Bunker  Hill,  50  and  35  miles  North-west  of  Fort 
Ellsworth ;  Crystals  of  Selenite,  near  Big  Creek,  Fossil  Creek ;  Crystals  of 
Barytes  from  Geodes,  near  Pond  Creek,  Kansas;  collection  of  Dicoty- 
ledonous leaves,  from  the  cretaceous  formation,  near  Fort  Ellsworth ; 
Rocks  and  Fossil  Shells,  from  along  Smoky  Hill  Fork ;  Lignite,  from  cre- 
taceous beds  of  Kansas.  Nov.  19M.  A  collection  of  Remains  of  Fishes, 
from  the  cretaceous  of  Smoky  Hill  River,  and  chiefly  from  Fort  Wallace  : 
Fossil  Shark  Teeth,  from  near  Fort  Lyon.  Dee.  3d.  Fossil  Remains  of 
Fishes,  from  near  Fort  Wallace,  Kansas ;  a  small  collection  of  Fossil 
Shells,  from  Kansas  and  New  Mexico;  a  specimen  of  Turquoise,  from 
Gerrites,  near  Santa  F^  Dee.  10<A.  A  collection  of  Fossil  Shells,  from 
Kansas  and  New  Mexico. 

Leeds,  A.  R.    Nov,  bih.    Mica,  Buncombe  Co.,  N.  C. 

Leidy,  Dr.  Jos.  May  2d.  One  species  of  Spherinm.  Sept.  bth.  Eleven  spe- 
cies of  land  and  fresh-water  Shells  from  Western  Virginia.  Through  ^e 
Conchological  Section.  Aug,  I3th.  Specimen  of  Pumiscaria  glomeratus. 
Atlantic  City. 

Lewis,  E.  J.,  M.D.  Oct.  Sth.  Land  Tortoise,  marked  with  date  of  1829.  Dee. 
bth.  Four  species  of  Amnicola  from  Mohawk.  Through  the  Conchologi- 
cal Section. 

Lincecum,  Dr.  Gideon,  of  Texas.  April  dth.  Thirty-six  jars,  vials,  and  boxes, 
containing  a  Collection  of  Zoological  specimens.  Fourteen  bottles,  con- 
taining a  collection  of  Reptiles,  Spiders,  &c.  From  Long  Point,  Texas. 
Dee.  3d.    Specimen  of  White  Clay,  from  Texas. 

Msctier,  Wm.  L.  Aug.  Sth.  A  collection  ofsix  specimens  of  native  Copper,  with 
Malachite  and  Calcite,  from  Lake  Superior,  and  a  specimen  of  Peat  from 
Ireland. 

Matthews,  C.  W.    Dee.  3d.    Tooth  of  Carcharodon.    From  Linnes  Co.,  Miss. 

McClenahan,  John.  Jan.  1st,  Sandstone  concretion,  assuming  the  form  of  a 
snake's  head,  from  North  Carolina. 

Meehan,  T.     Dec.  11  th.    Liatris  intermedia. 

Mdrch,  Dr.  Otto  A.  L.  May  1th.  One  hundred  and  six  species,  numerous  spe- 
cimens of  Shells  from  the  Canary  Islands,  Greenland,  Arabia  and  ChilL 
Through  the  Conchological  Section. 

McCoy,  Dr.  G.  R.  Sept.  10(A.  Specimen  of  A mblyopsis  and  an  Astacus,  from 
Mammoth  Cave,  Kent. 

Miles,  Prof.  M.    Jan.  22d.    A  collection  of  Reptiles. 
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Newcomb,  W.  Sept,  5M.  Six  species,  fifteen  specimens  of  Shells.  Throigh 
the  Gonchological  Section. 

Parker,  C.  F.  Feb.  \2th.  Eight  species  of  Shells  new  to  the  Collection. 
March  \2th.  Pirenella  tarritella,  Brug.  From  New  Zealand.  Majf  Itk. 
Three  species  and  eleven  sections  of  Shells.  JVbo.  7th,  Two  species  of 
Shells,  Amphidcsma  and  Thracia.  Dee,  bth.  One  species  of  Ranella  tad 
one  of  Pleurotoma,  from  Panama.    Through  the  Gonchological  Section. 

Pease,  W.  H.  April  4th,  Types  of  nine  new  species.  Nov,  1th.  Types  of  fifty- 
five  species  of  Polynesian  Shells  described  by  him.  Through  the  Condio- 
logical  Section. 

Peck,  S.  F.  Sept,  24(h,  Antique  Hammer  of  Native  Copper,  from  the  Bohe- 
mian MinC;  Greenland,  Michigan,  and  a  fragment  of  Copper  anciently 
mined,  found  with  the  former. 

Powel,  S.  Jan.  \5th,  A  Sponge  and  Sertularian  from  Newport,  R.  I.  /h^ 
16M.     A  Porpoise,  Phoceana  brachicium. 

Rafinesque  type  collection  of  Unios  from  the  collection  of  the  late  C.  A 
Poulson.  Types  of  Rafinesque's  species,  with  the  original  labels  in  hit 
handwriting.  Purchased  and  presented  through  the  Concholsgical  Sec- 
tion. 

Randall,  F.  A.  Jan,  Sth,  Three  species  Unio,  from  the  Alleghany  River. 
Sept,  5th.  Ten  species,  numerous  specimens  of  fresh-water  Shells  tnm 
Alleghany  River.    Through  the  Gonchological  Section. 

Redfield,  J.  H.  Nov,  *lth.  Four  species  of  Marginella.  Through  the  Goncho- 
logical Section. 

Resolute  Mining  Go.  Oct,  22d,  Crystallized  Native  Copper  and  Calcite  firom 
the  Resolute  Mine,  Lake  Superior. 

Roberts,  S.  R.  Feb,  1 2th.  Four  species  Gypraea,  new  to  the  Collection.  One 
specimen  C.  zigzag.  May  1th,  Anodonta  papyracea  (Anth),  Tennessee. 
Through  the  Gonchological  Section. 

Ruschenberger,  Dr.  W.  S.  W.    Jan.  let.    Fourteen  Moonstones,  from  Ceylon. 

Scarborough,  Geo.  April  4th.  Two  species  of  Shells.  Through  the  Goncho- 
logical Section. 

Sellers,  G.  £.  Oct.  22d,  A  collection  of  Fossils,  from  the  vicinity  of  Cincin- 
nati. 

Sergeant,  J.  D.    Dee.  11th.    One  specimen  Mallotus,  Middle  Atlantic  Ocean. 

Shippen,  Dr.    Nov,  I9th.    A  bent  slab  of  Marble. 

Sl&ck,  Dr.  J.  H.  Jan,  let.  Specimens  of  Hesperomys  Micbiganensis,  Scinms 
Hudsonius,  and  Tamias  quadrivittatus ;  also  specimens  of  Esoz.  Nov.lStk, 
Pteropus  Edwardsii. 

Shaw,  Joseph  E.    Sept,  3d,    A  specimen  of  brown  Bat  (Scotophilus  fuecusV 

Sheafer,  P.  W.  Mareh  26th,  Specimens  of  black  band  Iron  Ore,  from  Mill 
Greek  Shaft,  near  Pottsville,  Penna.,  with  impressions  of  Sigillaria. 

Showalter,  B.  R.  April  4th.  One  hundred  and  fifty-six  species,  3900  speci- 
mens of  UnionidsB  and  Melania,  chiefly  from  Alabama.  Through  the  Gon- 
chological Section. 

Smith,  G.E.     Sept.  lOth.     Tufacious  Moss,  from  Niagara. 

Smith,  George,  M.D.  Oct.  Sth.  Specimen  of  the  Osprey,  or  fish -hawk,  Pan- 
dion  carolinensis,  from  Haverford,  Delaware  Co.,  Pa. 

Smithsonian  Institution.  Sept.  \1th.  Anser  Rossii,  Lestris  Buffoni,  2  Soma- 
teriai,  V.  nigra,  and  187  skins  of  Birds,  principally  from  Sitka,  Alaska  Ter- 
tory,  and  the  Hudson  Bay  Go.  Territories. 

Stearns,  R.  E.  G.  Sept.  5th.  *  Seven  species,  numerous  specimens,  from  Cali- 
fornia.    Through  the  Gonchological  Section. 

Stevens,  W.  H.     See  Carson  Dec.  10th. 

Swift,  Robt.  Jan.  Sth.  Skulls  of  the  Capybara,  Two-toed  Sloth,  Fox,  Cat, 
Squirrel,  and  six  Apes;  three  dilated  hyoids  of  the  Howling  Monkey;  12 
Star-fishes  ;  Echini,  Spatangi ;  8  species  and  a  Sea  Fan.  From  St.  Tho- 
mas, W.  I.,  and  South  America.  Nov.  I2th.  Thecadactylus  rassicanda. 
St.  Thomas,  W.  I. 
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'^'NPgHrt,  W.     Sept.  \*ltK    Embryo  of  the  Black  Snake. 

Thompson,  J.  H.  leb,  \2th.  Helix  Staartias,  Sowb.,  from  the  Philippines. 
April  4ih,  Tjpe  of  Montacuta  GouldiL  Through  the  Gonchological  Sec- 
tion. 

Thomson,  J.  R.  Oct.  9th,  A  small  collection  of  Crustacea ;  an  Oestrus  Larva 
from  the  back  of  a  Cow. 

Tryon,  Geo.  W.,  Jr.  Feb,  12th.  Six  specimens  of  Shells,  exhibiting  internal  struc- 
ture; Magilis  antiquus  from  the  Red  Sea;  Helix  Parkeri,  from  Central 
America,  Ac.  March  I2th,  Ninety-five  species  of  Shells  selected  from  the 
Poolson  Collection ;  also  about  200  duplicate  species  from  the  same  Col- 
lection. April  Ath.  Four  specimens  of  Cephalopods  in  spirits.  Sept.  bth. 
Forty-eight  species,  nuHkerous  specimens  of  Australian  Shells,  together 
with  a  collection  of  Cephalopods  and  other  naked  MoUusks  ia  spirits. 
Through  the  Conchological  Section. 

Valdespino,  Jno.  M.  Oct,  Sth,  Native  Blanket  of  the  Bark  of  the  Damaqna 
Tree  of  BrazU. 

Vauz,  W.  S.  Sept,  bth,  Bulimus  from  Peru.  Through  the  Conchological 
Section.  Feb.  I2th.  Very  fine  specimen  of  Satin  Spar,  from  Alston 
Moor,  Cumberland,  England.  March  I2th.  Breccia  with  Remains  of  Rein- 
deer, Horse  and  worked  Flints.  From  Dordogne,  France.  A  Limulus 
and  Eryon  arctiformis,  in  lithographic  slate.  Solenhofen,  Bavaria.  Nov, 
12M.  Fluor  Spar  with  Spathic  Iron.  Cumberland,  England.  Dec,  lOth, 
Fifteen  species,  33  specimens  Reptiles  from  near  City  of  (iuatemala.  Skin 
of  Galictis  vitata,  and  a  rodent  Skull,  BrazU  ;  young  King  Vulture  of  Mex- 
ico. Dec,  nth.  One  specimen  of  Octopus,  /rom  Pacific  coast,  Guate- 
mala. 

Willis,  J.  R.     Feb,  \2th.    Twenty  species  of  Marine  Shells  from  Nora  Scotia. 
Tiirough  the  Conchological  Section. 

Wilstach,  W.  P.    Aug.  6th.    Ninety-one  species  of  Shells,  from  Australia,  S. 

America,  Palestine,  etc.     Through  the  Conchological  Section. 
Wood,  Dr.  H.  C,  Jr.     March  I2th.    Four  species  of  land  Shells,  from  Texas. 
Through  the  Conchological  Section. 

Zareroba,  Dr.  Wm.    Aug,  20th.    Collection  of  Nests  and  Eggs  of  Birds  of  15 
species,  from  St.  Josephs,  Michigan. 
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SWEDEN. 

Upsalin.     Nova  Acta  RegisB  Societatis  Scientiarum  Upsaliensis.  Seriei  Tertise. 
Vol.  VI.,  Fasc.  Prior,  1866.    From  the  Society. 

DENMARK. 

Kjobenham.  Qyersigt  oyer  det  Kongelige  danske  Videnskabernes  Selskabs 
Forhandlingar  og  dets  Medlemmers  Arbeider  i  Aaret  1866-67,  Nos.  2 — 6  ; 
also  1867,  Nos.  1—4.  Volume  for  1864.  1864-66.  From  the  Society. 
Videnskabeiige  Meddelelserfra  den  Naturhistoriske  Forening  i  Kjdbenhavn 
for  Aaret  1865.  Udgiyne  af  selskabets  Bestyrelse,  1866.  From  the 
Society. 
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NORWAY. 

Christiania.    Det  Kongelige  Norske  Frederiks  Uniyeraitets,  Aarsberetning  for 
Aaret  1864-65.     From  the  Uniyersity. 
Forhandliogtir  i  Videnskabs-selskabet  1  Christiania,   Aars    1846 — 18€i 
From  the  Society. 

RUSSIA. 

Moscow.    Bulletin  de  la  Soci^t^  Imperiale  des  Naturalistes  de  Moscoa.  Aiak 

1865,  No.  3;  1866,  Nos.  2,  3  and  4.     From  the  Society. 
Riga.     Arbeiten  des  Naturforscher-Vereins  za  Riga.    Neue  folge.     les  Heft. 

From  the  Society. 
Gorrespondenzblatt  des  Natnrforschenden  Yereins  zn  Riga.     15er  Jahig. 

From  the  Society. 
St.  Petersburg.    Horse  Societatis  Entomologice  Rossicaj  yariis  sermonibnB  is 

Rossia  usitatis  editae.     Tome  III.,  Nos.  1^-4.    Tome  lY.,  Nos.  1—4. 

1865-66.     From  the  Society. 
Bulletin  de  I'Academie  Imp6riale  des  Sciences.    Tomes  X.  and  XI.    From 

the  Society. 
M^moires  de  T Academic  Imperiale  des  Sciences.    YII.  Serte.     Tome  X., 

Nos.  1  to  16.    Tome  XI.,  Nos.  1 — 8.     1867.    From  the  Society. 

HOLLAND. 

Amsterdam.    Yerslagen  en  Mededeelingen  der  k.  Akademie  yan  Wetenschap- 
pen,  Afdeeling  Naturkunde  Tweede  Reeks  Eerste  und  Negende  Deel, 

1866.  From  the  Society. 
Processen-Yerbaal  yan  de  Gewone  Yergaderingen  der  Koninklgke  Akade- 
mie yan  Wetenschappen,  1867.    From  the  Society. 

Jaarboek  yan  de  k.  Akademie  yan  Wetenschappen  yoor  1865.    From  the 

Society. 
Haarlem.     Archiyes  N^erlandaises  des  Sciences  Exactes  et  Natnrelles  pabli4et 

par  la  Soci^t^  Hollandaise  des  Sciences  a  Haarlem.    Tome  L,  Liyres  3 

and  4 ;  Tome  II.,  Liyres  1  and  2.     From  the  Society. 
Naturkundige  Yerhandelingen  yan  de  Hollandsche  Maatsch*ppij  der  We- 
tenschappen te  Haarlem.     Tweede  Yerzameling.  24erDeel,  1866.  From 

the  Society. 
Hague.     Archives  Neerlandaises  des  Sciences  Exactes  et  Natnrelles  publics 

par  la  Soci4t4  Hollandaise  des  Sciences  a  Haarlem.     La  Haye,  1866. 

Tome  I.,  ler  and  2er  Liyr.,  1866.    From  the  Society. 
Rotterdam.     Nieuwe   Yerhandelingen  yan  bet    Bat&afsch  Genootschap  der 

Proefonderyindelijke  Wissbegeertete  Rotterdam.  Twaalfde  Deel.  2  and  3 

Stuk,  1865.     From  the  Society. 
Utrecht.     Nederlandsch  Meteorologisch  Jaarboek  voor  1866,  uitgegeyen  door 

bet  Koninklijk  Nederlandsch   Meteorologisch  Institunt.     Eerste    und 

Tweede  Deel,  1866-67.     From  the  Institute. 

GERMANY. 

Altenburg.     Mittheilungen  aus  dem  Osterlande,  herausgegeben  yon  der  Natnr- 
forschenden Gesellschaft  zu  Altenburg.     17er  Band,  3e8  and  4e8  Heft, 
1866.     From  the  Society. 
Berlin.     Zeitschrift  der  Deutschen  geologischen  Gesellschaft.     18  Band,  2,  3 
and  4  Heft,  1866  ;  19  Band,  1  Heft,  1867.     From  the  Society. 

Archiv  iiir  Naturgeschichte,  herausgegeben  yon  Dr.  F.  H.  Troschel.  Sler 
Jahrg,  5es  Heft ;  32er  Jahrg,  2 — 5  Heft,  33er  Jahrg,  les  Heft.,  1865 
— 1867.     From  the  Editor. 

Monatsbericht  der  k.  Preussiscben  Akademie  der  Wissenschaften.  From 
Aug.,  1866,  to  July,  1867.     From  the  Society. 

Berliner  Entomologische  Zeitschrift  Herausgegeben  Yon  dem  Entomolo- 
gischen  Yereine  in  Berlin.  Zehnter  Jahrg.,  1866,  4es  Yierteljahrsheft) 
and  Her  Jahrg.,  les  and  2cs  YierteljahrshefL    From  the  Society. 
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M*thematische  und  Physikalische  Abhandlungen  der  k.  Akademie  der 

Wissenschafteo  zu  Berlin.     Aus  dem  Jahre,  1865.     From  the  Societj. 
Wochenschrift  des  Yereines  zar  Befdrderung  des  Gartenbaaes  in  den  K.  P. 
Staaten  fur  Gartnerei  and  Pfianzenkunde.    Nos.  1  to  52,  for  1866;  and 
Nos.  1  to  26,  for  1867.    From  the  Society. 
Zeitschrift  fdr  die  gesammten  Natnrwissenschaften.    Heransgegeben  von 
dem  Natarw.  Vereine  fdr  Sacbsen  und  Thuringen  in  Halle.    Jahrgang 
1866,  26,  27,  28  Band.    From  the  Societj. 
Bonn.       Yerhandlungen    des    Naturhistorischen    Yereines    der  preussischen 
Rheinlande  und  Westphalens.     23er  Jahrg.,  les  and  2es  Heft.    Bonn, 
1866.     With  a  geological  map  of  the  Prussian  Rheinlands.    From  the 
Society. 
Brannschweig.    Archiv  ffir  Anthropologie,  Zeitschrift  fflr  Naturgeschichte  und 
Urgeschichte  des  Menschen.     Erster  Band,  2e8  Heft,  und  Zweiter  Band, 
les,  263  und  Ses  Heft,  1867.    From  the  Subscribers  to  the  Library 
Fund. 
Bericht  iiber  die  XIY.  Yersammlung  der  Deutschen  Omithologen-Gesell- 
schaft  im  Waldkater  zu  Halberstadt  und  Braunschireig.    From  the  So- 
ciety. 
Bremen.    Abhandlungen  der  Naturwissenschaftlichen  Yereine  zu  Bremen.    1 
Band,  1  und  2  Heftes.    From  the  Society. 
Jahres-Bericht  desSchwedlschenHeil-Gymnastischenlnstltutsin  Bremen, 
1866.    From  the  Institute. 
BrAnn.    Yerhandlungen  des  Naturforschenden  Yereines  in  Br&nn.     lY.  Band, 

1865,  1866.    From  the  Society. 
Cassel.    Malakozoologische  Bl&tter.  13  Band,  p.  145,  to  14  Band,  p.  144.  From 
the  Library  Fund. 
^Journal  fur  Omithologie.    Heransgegeben  ron  Dr.  Jean  Cabanis  und  Dr. 
Ed.  Baldamus.    From  Heft.  III.,  14  Jahrg.,  to  Heft.  lY.,  15  Jahrg.  From 
the  Wilson  Fund. 
Dansig*    Schnften  der  Naturforschenden  Gesellschaft  in  Danzig.   Neue  Folge. 

les  Band,  3  und  4  Heft.  1866.    From  the  Society. 
Dresden.    Sitzungsberichte  der  Naturwissenschaftlichen  Gesellschaft  Isis  lu 
Dresden.    Jahrg.  1866,  Nos.  1 — 12.    From  the  Society. 
NoTorum  Actorum  Academiie  Gsesaree  Leopoldino-Carolinn  Germaniea 
Naturae  Curiosorum.    Tome  24,  1867.    From  the  Society. 
Imden.     Einundfunfzig  und  Zireiundfunfzigster   Jahresbericht    der   Natur- 
forschenden Gesellschaft  in  Emden,  1865.     Yon  Hermann  Meier,  1866. 
From  the  Society. 
Festschrift  der  Naturforschenden  Gesellschaft,  fbr  1864.    From  the  So- 
ciety, 
pr^nkfurt-am-main.    Der  Zoologische  Garten,  YII.  Jahrg.  1866,  Nos.  7 — 12, 
and  Yin.  Jahrg.,  1867,  Nos.  1—6.     From  the  Editor. 
Jahresberichte  fiber  die  Yeriraltung  des  Medicinalwesens  die  Krankenan- 

stalten.    YII.  Jahrg.,  1863—1867.    From  the  Society. 
Abhandlungen  heransgegeben  Ton  der  Senckenbergischen  Naturforschen- 
den Gesellschaft.    6es  Band,  1  und  2es  Heft,  1866.    From  the  Society. 
Freiburg.    Berichte  fiber  die  Yerhandlungen  der  Naturfbrschenden  Gesellschaft 

zu  Freiburg  I.  B.     1867.    From  the  Society. 
Qiessen.     Zw61fter  Bericht  der  Oberhessischen  Gesellschaft  fur  Natur-und 

Heilkunde,  1867.    From  the  Society. 
Qothi^     Hittheilungen  aus  Justus  Perthes  Geographischer  Anstalt,  von  Dr.  A. 
Petermann.      1866,  No.  IX.  to   1867,  No.  X.     Erg&nzungsheft,  Nos. 
19—21.     From  the  Wilson  Fund. 
GotUngen.    Nachrichten  von  der  K.  Gesellschaft  der  Wissenschaften  und  der 

Georg-Augusts-UniTersit&t  aus  dem  Jahre  1866.     From  the  Society. 
Halle.    Abhandlungen  der  Naturforschenden  Gesellschaft  zu  Halle.   9er  Band, 
2e8  Heft ;  und  lOer  Band,  les  und  2es  Heft.    From  the  Society. 
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Hamburg.    Abhandlungen  aus  dem  Gebiete  der  Natnrwissenchaften  heraoi|^ 
geben  von  dem  Naturwissenscbaftlichen  Verein  in  Hambaxig.    IV.  Baad^ 
4  Abth. ;  V.  Band.  1  Abth.,  1866.    From  the  Societj^. 
Leipzig.     Schriften  der  Gesellscbaft  Ear  Befoerderung  der  gesammten  Katar« 
wissenschaften  zu  Marburg.     Supplement  Heft.    Marburg,  1866.    From 
the  Society. 
Zeitschrift  fur  WissenschafUicbe  Zoolog^e.    Herausgegeben  von  Carl  T. 
V.  Siebold  und  Albert  Kdlliker.     16er  Band,  4e8  Heft ;  17er  Band,  lei- 
4e8  Heft.     From  the  Wilson  Fund. 
Archiy  fiir  Anatomie  Physiologie   and  wissenschaftliche  Medecin. .  Jahig: 
1866  Heft  4,  to  1867  Heft  4.    From  the  Subscribers  to  the  Library  Fund. 
Jenaische  Zeitschrift  fiir  Medecin  und  Naturwissenschaft  herausgegebci 
yon  der  Medecinisch-Naturwissenschaftlichen  Gesellscbaft  zu  Jena.  3er 
Band,  les,  2es  und  3es  Heft,  1867.    From  the  Society. 
Berichte  Uber  die  Verhandlungcn  der  k.  S.  Gesellscbaft  der  Wissenschaftei 
zu  Leipzig  {   Mathem.    Physische  Classe,  1866,-   1866,  I.,  II.  und  IIL 
From  the  Society. 
Abhandlungen  der  Mathematisch-physischen  Classe  der  k.  Sachsischca 
Gesellscbaft  der  Wissenschaften.     VIII.  Band,No8. 2  and  3,  1866.  From 
the  Society.  ' 

Preisschriften  gekrdnt  und  herau8|;eg^ben  Ton  der  fiirstlich  Jmblonowiki- 
schen  Gessellschaft  zu  Leipzig.    XIII.,  1 867.    From  the  SocieU. 
Lilneburg.    Jahreshefte  des  Naturwissenscbaftlichen  Vereins  fiir  das  Farstea- 

thum  L&neburg.    I. — X.,  1865,  and  II.,  1866.    From  the  Society. 
Mannheim.    Zweiunddreissigster  Jahresbericht  des  Mannheimer  Vereins  for 

Naturkunde,  1866.    From  the  Society. 
Miinchen.    Sitzungsberichte  der  K.  B.  Akademie  der  Wissenschaften  tu  Mob- 
chen.     1865,  IL,  and  1866, 1.    From  the  Society. 
Abhandlungen  der  Philosophisch-Philol.  Classe  der  K.  B.  Akademie  der 
Wissenschaften.     lOer   Band,  3e  Abth.    filfter  Band,  le  Abth.     Hii- 
torischen  Classe.     lOer  Band,  2e  Abth.     1866.    From  the  Society. 
Nenbrandenburg.    Archiv  des  Vereins  der  Freunde  der  Naturgetchichte  is 

Mecklenburg.     2§  Jahrg.,  1866.     From  the  Editors. 
Offenbach-am-Main.    Siebenter  Bericht  des  Oflfenbacher  Vereins  fEbr  Natnr- 
kundtt  iiber  seine  Th&tigkeit  vom   14  Mai  1865,  bis  sum  31  Mai  1866. 
From  the  Society. 
Prag.    Sitzungsberichte  der  K.  B.  Gesellscbaft  der  Wissenschaften  in  Prsg. 
Jahrgang.  1865  und  1866.    From  the  Society. 
Abhandlungen  der  K.  B.  Gesellscbaft  der  Wissenschaften.    6e  Folge,  4er 
Band.     1866. 
Regensburg.    Flora  oder  allgemeine  botanische  Zeitung  herausgegeben  tod 
der  K.  Bayer,  botanischen  G«selUchatl.    Neue  Reihe.    24  Jahrg.,  1866. 
From  the  Society. 
Correspondenz-Blatt  des  zoologischen  Mineralogischen  Vereines  in  Re- 
gensburg.    Zwanzigster  Jahrgang,  1866.     From  the  Society. 
St.  Polten.    Drittes  Programm  der  No.  Landes-Ober-Realschule  in  St.  Polten, 
1866.    From  the  Society. 
Jahresbericht  Tumvereins  in  St.  Polten  fur  das  dritte  Vereincgahr  1865-6 
— 1866.     From  the  Society. 
Stuttgart.     Wtirttembergische  NaturwissenschafUiche  Jahreshefte.     21  und  23 
Jahrgang;  23  Jahrg.,  les  Heft.    From  the  Society. 
Neues  Jahrbuch  fur  Mineralogie,   Geologie  und  Palseontolog^e.    Jahrg. 
1865,  7es  Heft,  to  1867,  5e8  Heft.     From  the  Editor. 
Vienna.    Jahrbuch  der  K.  K.  geologischen  Reichsanstalt.    Jahrg.  1866,  XVI. 
Band,  Nos.  3  and  4 ;  1867,  No.  1.     From  the  Society. 
Sitzungsberichte  der  K.  Akademie    der  Wissenschaften.  Mathematiscb- 
Naturwissenschaftliche  Classe.    From  1861  to  1867.  Zweite  Abtbeilung, 
9  Heft    From  the  Society. 
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Denkschriflen  der  kaiserlichen  Akademie  der  Wissenschaften.  Mathema- 
tisch-Natnrwissenschaftliche  Classe.  25er  Band,  1866.  From  the  So- 
ciety. 

YerhandlangeD  der  K.  K.  zoologisch-botanischen  Gesellschaft  in  Wien. 
Jahrgang  1866,  XVI.  Band.    From  the  Society. 
Wnrzbarg.    W&rzbarger  Naturwissenschaftliche  Zeitschrift,  heransgegeben  von 
der  Physikalisch-medecinischen  Gesellschaft.    6er  Band,  III.  Heft,  1866. 
From  the  Society. 

SWITZERLAND. 

Basel.    Verhandlnngen  der  Natarforschenden  Gesellschaft  in  Basel.  4er  Theil, 

3e8  Hefl,  1866.     From  the  Society. 
Geneva.     Bibliotheqne  Universelle  et  Revne  Suisse.     Archives  des  Sciences 

Physiques  et  Naturelles.    Nouvelle  Periode.    Nos.  106  to  118.     From 

the  Editors. 
Bulletin  de  la  Soci^t^  Omithologique  Suisse.    Tome  ler,  2e  Partie,  1866. 

From  the  Society. 
If  ^moires  de  la  Soci^t^  de  Physique  et  d'Histoire  Naturelle.     Tome  XVIII., 

2e  Partie,  and  Tome  XIX.,  ler  Partie.     1867.    From  the  Society. 
Lausanne.     Bulletin  dela  Soci^t^  Vaudoise  des  Sciences  Naturelles.    Yol.  IX., 

Nos.  55  and  56.    From  the  Society. 
Neuchatel.    Bulletin  de  la  Soci^t^  des  Sciences  Naturelles  de  Neuchatel.  Tome 

VII.,  2me  Cahier.  1866.     From  the  Society. 
St.  Gallen.    Bericht  fiber  die  Tb&tigkeit  der  St.  Gallischen,  Naturwissenschaft- 

lichen  Gesellschaft   w&hrend  des  Vereinsjahre  1864-66.     2  Vols.     St. 

G«Ilen,  1866-67.    From  the  Society. 
Zurich.    Vierteljahrsschrift  der  Naturforschenden  Gesellschaft.    9, 10  und  Her 

Jahrg.,  1864 — 1666.    From  the  Society. 

FRANCE. 

Angers.    M^moires  de  la  Soci^t6  Acadefnique  de  Maine  et  Loire.     27th  and 

28th  Vols.,  1865.     From  the  Society. 
M^moires  de  la  Soci^t4  Imp^riale  d'Agriculture.  Sciences  et  Arts  d'Angers. 

Nouvelle  Periode.    Tome  9me,  Ime  et  2me  Partie;  Tome  lOme,  2me 

Trimest.     From  the  Society. 
Bordeaux.     Actes  de  1' Academic  Imp^riale  des  Sciences,  Belles-Lettres  et  Arts 

de  Bordeaux.     3e  Serie,  27e  Annee,  4me  Trimest ;  28e  Annee,  2e  et  4e 

Trimest ;  29e  Annee,  ler  Trimest.     From  the  Society. 
Actes  de  la  Soci6t^  Linneenne  de  Bordeaux.    Tome  26, 3me  Series ;  Tome 

VI.,  ler  Partie,  1867.    From  the  Society. 
M^oires  de  la  Soci^t^  des  Sciences  Physiques  et  Naturelles  de  Bordeaux. 

Tome  IlL,  2me  Cahier;  Tome  IV.  et  V.,  ler  Cahier,  1866-67.     From  the 

Society. 
Caen.    M^moires  de  TAcademie  Imp^riale  des  Sciences,  Arts  et  Belles-Lettres, 

1867.    From  the  Society. 
Bulletin  de  la  Soci^t^  Limreenne  de  Normandie.  9me  et  lOme  Vol.  Annee 

1864-65.     From  the  Society. 
Dijon.     Memoires  de  I'Acad^mie  Imp^riale  des  Sciences,  Arts  et  Belles-Lettres 

de  Dijon.     Annees  1864-65,  1865-66.     From  the  Society. 
Lyons.    Memoires  de  PAcad^nne  Imp^riale  des  Sciences,  Belles-Lettres  et  Arts. 

Classe  des  Sciences.    Tome  3me  et  4me.    Nouvelle  Serie.    Tomes  1 — 4. 

1866-67.    From  the  Society. 
Annales  des  Sciences  Fhysiqnes  et  Naturelles  d'Agriculture  et  d'Industrie, 

publifees  par  la  Soci^t^  Imp^riale  d'Agriculture,  etc.    Troisieme  Serie, 

Tomes  IX.  et  X.,  1865  et  1866.     From  the  Society. 
Montpellier.    Acadfemie  des  Sciences  et  Lettres  de  Montpellier,  Memoires  de  la 

Section  d«  M edecine.    Torme  !¥.,  l«r  et  2er  Fasc :  Section  des  Sciences, 

Tome  VI.,  ler  Fasc,  1863-64.    From  the  Society. 
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Mons.    Balletin  des  Stances  de  la  Soci^t^  des  Sciences,  des  Arts  et  desLettres 

du  Hainaut,  1864-65.     From  the  Society. 
M^moires  and  Publications  of  the  same.    II.  Serie,  Tome  lOme ;  IIL  Serie, 

Tome  ler,  1866-67.     From  the  Society. 
Orleans.    M^moires  de  la  Soci^t^  d' Agriculture,  Sciences,  Bellea-Lettres  et 

Arts.     Seconde  Serie,  Tome  X..  Nos.  2  et  3,  1867.    From  the  Societj. 
Paris.    Annales  de  la  Soci^t^  Entomologiqne  de  France.    4me  Series,  Tomes 

5  et  6.     1865-67.    From  the  Society. 
Annales  des  Sciences  Naturelles.     5me  Serie,  Botanique.    Tome  Y.,  Nos. 

5  et  6 ;  Tome  VI.  et  Tome  VII.,  Nos.  1  et  2.     Zoologie,  Tome  YI.,  Kos. 

3 — 6  ;  Tome  VII.,  Nos.  1 — 6.    From  the  Library  Fund. 
RcTue  et  Magasin  de  Zoologie  pure  et  ap;iliqu6e.    Recenil  Mensnel  par  M. 

F.  E.  Guerin-Meneville.  From  1866,  No.  11,  to  1867,  No.  1.  Paris.  From 

the  Editor. 
Magasin  de  Zoologie.    Journal  publie  par  F.  B.  Guerln.     MoUasca,  1830 

to  1844.     Deposited  by  Geo.  W.  Tryon,  Jr. 
Bulletin  mensuel  de  la  Soci6t^  Imp^riale  Zoologiqne  d'Acclim*tation.  3me 

Serie,  from  Tome  III.,  No.  11,  to  Tome  IV.,  No.  10.    Prom  the  Societf. 
Archives  Cosmologiqnes.    Rerue  des  Sciences  Naturelles.    Redigee  per 

M.  Alphonse  Dubois.    No.  1,  1867.    From  the  Bditor. 
Annales  des  Mines.    Sixieme  Serie.    Tome  X.,  Ime  to  6me  Lirr. ;  Tome 

XL,  Ime  Liyr.     From  the  Minister  of  Public  Works,  France. 
Journal  de  Conchyliologie.    3e  Serie.    Tome  VI.,  No.  3,  to  Tome  TII., 

No.  4.     From  the  Editor. 
Magasin  de  Conchyliologie.    F.  E.  Guerin,  1830.    Deposited  by  Geo.  W. 

Tryon,  Jr. 
Journal  de  I'Anatomie  et  de  la  Physiologie.    Public  par  M.  Chas.  Robin. 

4me  Annee,  Nos.  1  to  6,  1867.     From  the  Library  Fund. 
Strasbourg.    M^moires  de  la  Soci^t^  des  Sciences  Naturelles  de  Strasbouig. 

Tome  6me,  Ire  Livr.,  1866.    From  the  Society. 

BELGIUM. 

Bruxelles.    Annuaire  de  I'Academie  Royale  des  Sciences,  des  Lettres,  et  des 
Beaux  Arts  de  Beigique,  1866-67.     From  the  Society. 
Bulletin  of  the  same.    Tomes  34me  and  3&me,  and  2me  Serie,  Tomes  22me 
and  23me,  1866-67.    Tables  Generales,  Tomes  1 — 20.    From  the  S^ 
ciety. 
Memoires  of  the  same.     Tomes  35  and  36,  1867.     From  the  Society. 
M^moires  Couronn^s  et  Autres  Memoires,  publico  par  TAcademie  Royale 
des  Sciences,  &c.,  Ib66.     From  the  Society. 
Liege.    Memoires  de  la  Soci^tS  Royale  des  Sciences  de  Liege.   Densieme  Serie. 

Tome  1,  1866.     From  the  Society. 
Louvain.     Annuaire  de  rUniversit^  Catholique,  1867.    31me  Ann^.    From 

the  University. 
Luxembourg.    Soci^te  des  Sciences  Naturelles  dn  Grand  Dachi  de  Luxem- 
bourg.   Tome  9me,  1867.    From  the  Society. 

ITALY. 

Catana.  Relazione  dei  Lavari  Scientifice  trattati  nell  Anno  XXXX.  dell 
Accademia  Gioenia  di  Scienze  Naturali.  Catania,  1867.  From  the  So- 
ciety. 

Milano.    Reale  Istituto  Lombardo  di  Scienze  e  Lettere.    Rendiconti.    Olasse 
di  Scienze  Matbematiche  e  Naturali.    Vols.  I.,  II.,  III.,  and  Vol.  lY., 
Fasc.  1,  1864—1867.     From  the  Society. 
Memoirie  del  Reale  Istituto  Lombardo  di  Scienze  e  Lettere.    Vols.  YIL, 
VIIL,  IX.  and  X.,  1859,  1862,  1864,  1866.    From  the  Society. 
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II.,  III.  and  IV.,  1856,  1866.    From  the  Societj. 
Atti  del  Reale  btituto  Lombardo  di  Scienze,  Lettere  ed  Arti.    Vols.  II. 
and  III.,  1862-64.    From  the  Society. 
Napoli.    Societa  Reale  di  Napoli.     Rendiconto  dell  Accademia  delle  Scienze 
Fisiche  e  Mathematiche.    Anno  III.,  Fasc.  2 — 12  ;  Anno  IV.,  Fasc.  1 
— 3,  1864-65.     From  the  Society. 
Palermo.     Giomale  di  Scienze  Natural!  ed  Economiche  publicato  per  cura  del 
Gonsiglio  di  Perfezionamento  annesso  al  R.  Istituto-technico  di  Palermo. 
Vol.  I.,  Fasc.  3  and  4 ;  Vol.  II.,  Fasc.  1  and  2.     From  the  Society. 
Torino.     Ifemorie  della  Reale  Acpaderoia  della  Scienze  di  Torino.    Serie  Sec- 
onda,  Tomo  22.     1866.    From  the  Society. 
Ani  della  R.  Accademia  della  Scienze  di  Torino.    Vol.  I.,  Nos.  3 — 7 ;  Vol. 
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Doblin.     The  Journal  of  the  Royal  Dublin  Society.    No.  35.     1866.    From 
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The  Transactions  of  the  Royal  Irish  Academy.    Vol.  24.     Science,  parts 

7  and  8.     1866-67.    From  the  Society. 
Proceedings  of  the  Royal  Irish  Academy.    Vol.  9,  Part  4.     1867.    From 

the  Society. 
Joomal  of  the  Royal  Geological  Society  of  Ireland.    Vol.  1 ,  Part  3.  1867. 

From  the  Society.  / 

Minbiirgh.    Transactions  of  the  Royal  Society.    Vol.  24,  Part  2.     1865-66. 

From  the  Society. 
Proceedings  of  the  Royal  Society,  session  1865-66.     From  the  Society. 
Transactions  of  the  Botanical  Society.    Vol.  8,  Part  3.     1866.     From  the 
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66.     From  the  Socie^. 
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The  Transactions  of  the  Entomological  Society.    3d  Series.    Vol.  3,  Part 

3,  and  Vol.  5,  Part  4.     From  the  Society. 
Proceedings  of  the  Scientific  Meetings  of  the  Zoological  Society  of  London, 

for  the  year  1866.     Parts  1,  2,  3.     18C6.    From  the  Society. 
Proceeding^  of  the  Committee  of  Science,  and  Correspondence  of  the 

Zoological  Society  of  London.     15  Vols.,  from  1830  to  1862,  inclusive, 

suid  also  Illustrations,  1841  to  1860.     Vol.  V.,  MoUusca.     Deposited  by 

Geo.  W.  Tryon,  Jr. 
Transactions  of  the  Zoological  Society  of  London.  Vol.  6,  Part  2.  London, 

1867.    From  the  Society. 
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Quarterly  Journal  of  Microscopical  Science.    New  Series,  Nos.  24  to  28, 

1866.     From  the  Wilson  Fund. 
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17 


258  DONATIONS  TO  THE  LIBRARY. 

The  Jonrnal  of  the  Societj  of  Arts  and  of  the  Institations  in  Union.    Vol. 
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The  Reader.     Vol  8,  Nos.  210  and  211.     From  the  Librarj  Fund. 
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Society. 
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The  Annals  and  Magazine  of  Natural  History.    3d  Series.  Nos.  105  to  116. 
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From  the  Society. 
The  Journal  of  Anatomy  and  Physiology.    No.  2.    May,  1867.    From  the 
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Albany.    Transactions  of  the  Albany  Institute.    Vol.   5.     1867.     From  the 
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Forty-nin^ii  Annual  Report  of  the  Trustees  of  the  New  York  State  Library, 

1867.     From  the  Trustees. 
Boston.    Annual  of  Scientific  Discovery.     Edited  by  Dayid  A.  Wells,  A.M. 

1863—1867.     Four  Vols.     From  the  Library  Fund. 
Transactions  of  the  National  Association  of  Wool  Manufacturers,  1865-66. 

From  the  Association. 
Condition  and  Doings  of  the  Boston  Society  of  Natural  History.    May, 

1866  and  1867.     From  the  Societj. 
Proceedings  of  the  Boston  Societj  of  Natural  Historj.    Vols.  9  and  10; 

Vol.  11  to  page  208.     From  the  Societj. 
Memoirs  read  before  the  Boston  Society  of  Natural  History ;  being  a  new 

series  of  Boston  Journal  of  Natural  History.    Vol.  1,  Parts  1  and  2. 

1866-67.    From  the  Society. 


DONATIONS  TO  THE  LIBRART-  259 
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Annual  Report  of  the  Trustees  of  the  Museum  of  Comparative  Zoology. 

1866-67.     From  the  Museum. 
Proceedings  of  the  American  Academy  of  Arts  and  Sciences.     Vol.  7,  pp. 
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Boston  Journal  of  Chemistry.    Vol.  2,  Nos.  1  to  4.     1867.     From  the 
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Brooklyn.     Fourth  Annual  Report  of  the  Board  of  Directors,  &c.,  of  the  Long 

Island  Historical  Society.    May,  1867.     From  the  Society. 
Cambridge.     Proceedings  of  the  American  Antiquarian  Society  at  the  Semi- 
Annual  Meeting,  held  in  Boston  April  24,  1867.     From  the  Society. 
Annual  of  the  National  Academy  of  Sciences  for  18G3,  1865,  1866,  1867. 
From  the  Society. 
ClcTeland      The  Family  Visitor      1  Vol.     1850      From  S.  S.  Haldeman,  Esq. 
Detroit.     Proceedings  of  the  American  Pharmaceutical  Association  at  the  14th 
Annual  Meeting,  held  in  Detroit,  Mich.,  August,  1866.    Philada.,  1866. 
From  the  Association. 
New  Haven.    The  American  Journal  of  Science  and  Arts.     Conducted   by 
Profs.  Silliman  and  Dana.    Nos.  127  to  132.    November,  1867.    From 
the  Editors. 
New  York.    The  Chemical  News  and  Journal  of  Physical  Science.  Vol.  l,Nos. 
1  to  6.     1867.     From  Messrs.  Townsend  &  Adams. 
Historical  Magazine.    Ten  Vols.     From  Wm.  S.  Vaux. 
The  New  York  Medical  Journal.  Vol.  4,  Nos.  23  and  24,  and  Vol.  5,  No.  1. 

Feb.,  1867.     From  the  Editor. 
United  States  Sanitary  Commission  Bulletin,  1863.    Three  Vols,  in  one. 

1866.  From  the  Sanitary  Commission. 

Documents  of  the  U.  S.  Sanitary  Commission.    2  Vols.,  8vo.  1866.     From 

the  Commission. 
Annals  of  the  Lyceum  of  Natural  History  of  New  York.     Vols.  13  and  14. 

1867.  From  the  Society. 

American  Educational  Monthly.     Vol.  4,  No.  I.     1867.    From  the  Editor. 
Philadelphia.    Journal  of  the  Academy  of  Natural  Sciences  of  Philadelphia. 

New  Series.     Vol.  6,  Part  2.     1867.     From  the  Publication  Committee. 
Proceedings  of  the  same.     1867.     Nos.   1,  2,  3.     From  the  Publication 

Committee. 
Proceedings  of  the  Entomological  Society  of  Philadelphia.  Vol.  6, 1866-67. 

Transactions  of  the  same.     Vol.  1,  Nos.  1  and  2.     From  the  Society. 
Memoirs  of  the  Historical  Society  of  Pennsylvania.     Vol.1.     From  Wm. 

S.  Vaux. 
Proceedings  of  the  American  Philosophical  Society.     Vol.  10,  Nos.  76  and 

77.     1866.    From  the  Society. 
The  Dental  Cosmos.    New  Series.     From  VoL  8,  No.  11,  to  Vol.  9,  No.  5. 

From  the  Editors. 
American  Journal  of  Pharmacy.    Vol.  39,  Nos.  1  to  6.    Jan.,  1867.  From 

the  Editor. 
The  American  Journal  of  the  Medical  Sciences.  Edited  by  Isaac  Hays,  M.D. 

Nos.  105  to  108.     New  Series.     1867.     From  the  Editor. 
The  Medical  News  and  Library.     Vol.  25.    July,  1867.    No.  295.    From 

the  Editor. 
American  Journal  of  Conchology.     Edited  by  Geo.  W.  Tryon,  Jr.     1865 

and  1866.     Vols.  1  and  2.     From  the  Editor. 
Same.    Vol.3.     Parts  1,  2  and  3.    From  the  Publication  Committee  of  the 

Conchological  Section. 
The  Gardener's  Monthly.    Edited  by  Thos.  Meehan.     From  Vol.  8,  No.  12, 

to  Vol.  9,  No.  12.    Dec,  1867.    From  the  Editor 
Scientific  Journal.    Vol.  1,  Nos.  1  to  12.     1867.    From  the  Editor. 
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Salem.    Proceedings  of  the  Basex  Institute.    Vol.  5,  Not.  3,  3  and  4.    Oct, 
Nov.  and  Dec.     1866,  1867.    From  the  Institute. 
The  American  Nataralist.    Vol   1,  Nos.  1  to  10.    From  the  Library  Fond. 
San  Francisco.    Proceedings  of  the  Academy  of  Natural  Sciencea.     Vol.  3,  pp. 
273  to  360.    From  the  Society. 
California  Farmer  for  1867.    From  the  Editor. 
Washington.    Memoirs  of  the  National  Academy  of  Science!.    Vol.  1.    1861. 
From  the  Academy. 
Monthly  Bolletin  of  the  Directors  of  the  Bureau  of  Statistics,  Treasoiy 

Department.    Jan.  to  Sep.,  1867.    From  the  Department. 
Annual  Report  of  the  Board  of  Regents  of  the  Smithsoniaii  Inatitutioii  ftr 
1866.    1867.    From  the  Smithsonian  Institute. 
Worcester.    By-Laws  of  the  Worcester  Lyceum  and  Natural  Hlatoty  Associa- 
tion.   From  the  Society. 

V    CANADA. 

Montreal.  The  Canadian  Naturalist  and  Geologist  Vol.  8.  New  Saries,  Noa 
1  and  2.     Feb.,  1866.    From  the  Editor. 

Quebec.    Transactions  of  the  Literary  and  Historical  Society  of  Qaebec  Ses- 
sions of  1865-66,  and  1866-67.    New  Series,  Part  6.    Qiiebee,  1S6T. 
From  the  Society. 
Annual  Report  of  the  Entomological  Society  of  Canada.     1867.    From  thi 
Society. 

Toronto.  The  Canadian  Journal  of  Industry,  Science  and  Arts.  Ktw  Serits, 
Nos.  63  and  4>5.    September,  1867.    From  the  Editor. 

CUBA. 

Habana.    Repertorio  fisico  Natural  de  la  Isla  de  Cuba.    Director  Felipe  Pocj. 
Tomo  2,  Nos.  1^9.     1867.    From  the  Editor. 
Anales  de  la  Real  Academia  de  Ciencias  Medicas,  fisicas  y  Natorales  de  Is 
Habana.    Tomo  2.    Abril  16.     1866.    From  the  Society. 

SOUTH  AMERICA. 

Buenos  Aires.  Anales  del  Museo  Publico  de  Buenos  Aires.  Bntrego  Tercers. 
1866.    From  the  Director. 

ASIA. 

Batavia.  Natuurkundig  Tidjschrift  voor  Nederlandsch  Indie,  uitgegeran  door 
de  K.  Natuurkundige  Vereeniging  in  Nederlandsch  Indie.  Daalin  28,  29. 
1865.    From  the  Society. 
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Description  of  a  new  Genus,  and  of  twelve  new  Species  of  MoHosca.    Pre- 
sented by  the  Author,  through  the  Conchological  Section  of  the  Acade- 
my. 
Description  of  new  Species  of  Fresh-water  Shells,  collected  by  F.  G.  Water- 
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the  Conchological  Section  of  the  Academy. 
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Notes  on  the  Animals  of  certain  Genera  of  Mollusca.    Presented  by  the 

Author,  through  the  Conchological  Section  of  the  Academy. 
On  the  Animal  of  Umbonium  Testiarium.  Presented  by  the  Author,  through 

the  Conchological  Section  of  the  Academy. 
On  the  Animal  of  Alycseus,  and  some  other  Cyclophoroid  Genera.    Pre- 
sented  by  the   Author,   through   the    Conchological    Section   of  the 

Academy. 
On  a  supposed  new  Genus,  and  on  some  new  Species  of  Pelagic  Mollusca. 

Presented  by  the  Author,  through  the  Conchological  Section  of  the 

Academy. 
On  some  new  Species  of  Cylichnidse,  Bullidas  and  Philinidse,  from  the  Seas 
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gical Section  of  the  Academy. 
On  some  new  Species  of  Acephalous  Mollusca  from  the  Seas  of  J^pan. 
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through  the  Conchological  Section  of  the  Academy. 
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the  Conchological  Section  of  the  Academy. 
On  the  Species  of  Neaera  found  in  the  Seas  of  Japan.    Presented  by  the 

Author,  through  the  Conchological  Section  of  the  Academy. 
On  the  Species  of  Pyramidellinie  found  in  Japan.  Presented  by  the  Author, 

through  the  Conchological  Section  of  the  Academy. 
Notes  on  some  Molluscous  Animals  from  the  Seas  of  China  and  Japan. 

Presented   by  the  Author,  through  the  Conchological  Section  of  the 

Academy. 
On  the  Animal  and  Float  of  lanthina.    Presented  by  the  Author,  through 

the  Conchological  Section  of  the  Academy. 
On  the  Animal  and  Affinities  of  the  Genus  Alaba ;  with  a  Review  of  the 

known  Species,  and  Descriptions  of  some  new  Species.     Presented  by 

the  Author,  through  the  Conchological  Section  of  the  Academy. 
On  some  new  Species  of  Flssurellidas  from  the  Seas  of  China  and  Japan. 

Presented   by  the  Author,  through  the  Conchological  Section  of  the 

Academy. 
On  the  Genera  and  Species  of  Liotiinae  found  in  Japan.    Presented  by  the 

Author,  through  the  Conchological  Section  of  the  Academy. 
On  the  Genera  and  Species  of  Fossaridae  found  in  Japan.    Presented  by 

the  Author,  through  the  Conchological  Section  of  the  Academy. 
On  Microstelma  and  Onoba,  two  forms  of  Rossoid  Gasteropods;    with 

Notices  of  new  Species  of  the  latter  from  Japan.     Presented  by  the 

Author,  through  the  Conchological  Section  of  the  Academy. 
On  the  Species  of  Muricinre  found  in  Japan.     Presented  by  the  Author, 

through  the  Conchological  Section  of  the  Academy. 
On  some  new  Species  of  Mollusca  from  Japan.    Presented  by  the  Author, 

through  the  Conchological  Section  of  the  Academy. 
On  some  new  Genera  and  Species  of  Mollusca  from  Japan.    Presented  by 

the  Author,  through  the  Conchological  Section  of  the  Academy. 
Ifolnsca  Japonica.    New  Species  of  Chrysallida  and  Parthenia.    Presented 

by  the  Author,  through  the  Conchological  Section  of  the  Academy. 
Description  of  some  new  Species  of  Limopsis  from   the  Cumingian  Col- 
lection.    Presented  by  the  Author,  through  the  Conchologicid  Section 

of  the  Academy. 
On  the  Species  of  Obeliscinss  found  in  Japan.    Presented  by  the  Author, 

through  the  Conchological  Section  of  the  Academy. 
Description  of  a  new  Genus  of  Shells  from  the  Collection  of  Hugh  Cumings, 
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Esq.    Presented  bj  the  Author,  through  the  Conchological  Section  of 

the  Academy. 
List  of  Shells  collected  by  Samuel  White  Baker,  Esq.,  daring  bis  recent 

Explorations  in  Central  Africa.     Presented  by  the  Author,  through  tke 

Conchological  Section  of  the  Academy. 
Description  of  fifteen  new  Species  of  Land  and  Fresh-water  Shells  from 

Formosa,  collected  by  Robert  Swinhoe,  Esq.    Presented  by  the  Author, 

through  the  Conchological  Section  of  the  Academy. 
Adams,  Henry  and  Arthur.     Description  of  new  Species  of  Shells,  chiefly  fron 

the  Cumingian  Collection.      Presented  by  the  Authors,  through  the 
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Joshua  T.  Jeanes 1000 

Joseph  Jeanes 1000 

Fred.  Klett 1000 

Charles  Lennig,  a  tract  of  land, 
from  which  $2,000  have  already 

been  realized,  estimated  at 2100 

Joseph  S.  Lovering 1000 

Isaac  Lea lOOO 

J.  B.  Lippincott  &  Co t.  1000 

Elias  D.  Kennedy 1000 

H.  P.  McKean 1000 

Wm.  G.  Moorhead 1000 

Massey,  Huston  &  Co 1000 

Wistar  Morris 1000 

Horstmann  &  Co 1000 

Thomas  Potter 1000 

John  Rice 1000 

Ed.  Roberts 1000 

S.  J.  Reeves 1000 

Thomas  Sparks 1000 

Thos.  A.  Scott 1000 

Geo.  W.  Tryon,  Jr 1000 

Morris,  Tasker  &  Co 1000 

Wm.  S.  Vaux 1000 

S   S.White 1000 

W.  P.  Wilstach 1000 

S.  Morris  Wain 1000 

A.  Whitney  &  Sons 1000 

Wood,  Morrell  &  Co.... 1000 


L  V.  Williamson 1000 

W.  Weightman 1000 

A.  J.  Antelo 500 

John  Bohlen  600 

Miss  Bohlen 600 

W.  A.  Blanchard 500 

Alexander  Biddle  500 

Wm.  B.  Bement, 500 
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J,  D.  Sergeant, 
Joseph  P  Smith 
James  Spea  -■. 
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Samuel  B.  Thomas 
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50 

James  Harper 

60 

- BO 

60 

GO 

11   C.  Kennedy 

60 
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60 

60 

MerrihewiSon 
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C.J.  Price 

60 

60 

GO 

J.  B.  VAb<ibacb.. 

GO 

GO 
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F   L.  Williams 

50 

Wm.  P.  Bancroft 

36 

CUa.  U.  Ulkrisker 

16 

J.  R.  Goodman 
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S5 

Geo,  S.  Jones -  
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>5 
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E,  M.  Needles _ 

16 
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15 
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30 

(Jeo.  A.  Smith 

IS 
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D.  L,  Woods..^ 

3G 
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Salter  F.,  M.D.,  May,  1857. 
reid,  Lewis,  Feb.  1859. 
st,  John,  M.D.,  Oct.  1860. 
rst,  Wm.,H.,  Feb.  1861. . 
farrison,  M.D.,  July,  1862. 
1,  John  B.,  Jan.  1867. 
rst,  Samuel,  M.  D.,  March,  1867. 
rst,  Francis,  M.  D.,  March,  1867. 
.,  A.  J.,  Dec.  1867. 

I,  John,  M.D.  (N.R.),  April,  1812. 
,  Edward^  M.D.,  Aug.  1816. 
,  Moses,  Feb.  1817. 


*BiddU^  Nicholas,  Jan.  1818. 
*Brewerj  John  M,  (corres.),  Oct.  1820. 
Bowen,  Oeorge  7*.,  Nov.  1822. 
Birch,  Wm,  Y.,  Dec.  1823. 
Bonaparte,  Charles  L.  (N.R),  Feb.  1824. 
♦Banckcr,  Charles  N.,  April,  1824. 
*Beck,  Charles  F.,  M.D.,  June,  1827. 
Baehe,  Alex.  Dallas  (N.R.),  Jan.  1829. 
Bond,  Henry,  M.D.,  Jan.  1830. 
*Burrough,  Marmaduke,  M.D.,  Nov.  1830. 
♦Bridges,  Robert,  M.D.,  Jan.  1835. 
Bowie,  Thomas  L.,  Dec.  1836. 
Browne,  Peter  A.,  May,  1841. 
♦Baird,  S.  F.  (N.R.)  (corres.),  Ang.  1842. 
*Biddle,  Alexander,  Aug.  1848. 
Barton,  T.  Pennant  (N.R.),  April,  1849. 
Belknap,  Henry  (N.R.),  May,  1849. 
♦Biddle,  Clement,  May,  1850. 
Brinton,  John  H.,  M.D. ,  June,  1851. 
*Budd,  Chas.  H.,  M.D.  (N.R.),  Mar.  1852. 
Boiler,  Henry  J,,  April,  1852. 
Buckley,  Ed.  S.,  May,  1852. 
*Biddle,  Henry  J.,  Ang.  1852. 
Booth,  James  C,  Sept.  1852. 
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TO  CONCHaLOGISTS. 


The  Conchologic«il  Section  of  the  Academy  of  Natural 
Sciences  of  Philadelphia,  in  announcing  the  commenoement  of 
the  Fourth  annual  Volume  of  the  American  Journal  of  Con- 
cbology,  now  published  under  its  auspices,  desires  to  impress 
upon  you  the  importance  of  this  Journal  to  all  working  Con. 
chologists  as  well  as  to  Collectors  and  Amateurs  and  those 
interested  in  Natural  History  generally. 

The  "Journal"  is  the  only  publication  of  its  kind  in  the 
English  language,  and  is  so  universally  acknowledged  to  be  the 
chief  exponent  of  the  science,  that  its  p:iges  contain  the  entire 
contributions  of  nearly  every  American  Conchologist,  thus 
uniting  into  one  publication,  what  was  previously  scattered 
through  numerous  Natural  Ilistory  Journals,  and  bringing 
within  the  reach  of  all,  the  means  of  keeping  fully  posted  in 
the  progress  of  this  useful,  elegant  and  popular  science. 

Its  contributors  include  all  the  distinguished  Concholo- 
gists  of  America,  as  well  as  many  Europeans  of  distinction. 
Besides  papers  of  strictly  scientific  character,  the  "Journal" 
has  always  included  original  nnd  selected  matter  of  a  more 
popular  description,  not  omitting  monographs  of  Families  or 
Genera  of  American  Shells,  fully  illustrated  and  specially  de- 
signed to  assist  the  local  collector  in  identifying  his  species. 
The  three  volumes  of  the  *  Journal"  already  published,  contain 
a  monograph  of  the  Mclanians  of  the  United  States,  with  nearly 
a  thousand  illustrations  on  wood,  and  a  monograph  of  our 
Terrestrial  Species,  with  eighteen  lithographic  plates.  Other 
papers  of  the  same  useful  character  will  be  published  hereafter, 
as  opportimity  offers.  The  reviews  of  now  books,  contain  a 
compLte  bibliographical  n5cord^very  new  fact  in  Conchology 
is  quoted  and  commented  upon — and  every  new  genus  and  spe- 
cies is  catiilogued,  and  when  practicable  and  necessarv,  criticised. 

The  volume  (3d)  of  the  ''Journal"  just  completed,  con- 
tains over  400 pages,  and  twenty-six  beautiful  colored  and  plain 
lithographic  plates  and  portraits. 


The  *' Journal  "  has  been  published  heretofore  at  Ten  Dol- 
lars per  annum,  which  has  not  repaid  the  cost.  It  has  been 
suggested  that  at  a  lower  price,  a  very  much  larger  subscrip- 
tion list  can  be  obtained,  and  in  order  to  test  this,  your  sab- 
scription  is  solicited,  either  with  or  without  limitation  of  price. 

We  hope  to  have  a  reply  at  your  earliest  convenience. 


GEO.  W.  TRYON,  Jr.,)  Puh.  Com.  of  the  Conekologieal  Settw 
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Jan.  7th,  1868. 

The  President,  Dr.  Hats,  in  the  Chair. 

Thirty-three  members  present. 
The  following  papers  were  presented  for  publication : 
"  Description  of  some  extinct  fishes,  previously  unknown."    By  E. 
D.  Cope. 

"  Monograph  of  the  Alcidae."    By  Elliott  Coues,  M.  D.,  U.  8.  A. 


Jan.  14th. 
Mr.  Vaux,  Vice-President,  in  the  Chair. 

Twenty-six  members  present 

The  death  of  Edward  B.  Grubb,  of  Burlington,  N.  J.,  a  member 
of  the  Academy,  was  announced. 

On  leave  being  granted,  the  Committees  on  the  following  papers 
reported  in  favor  of  their  publication  in  the  Proceedings : 

''  On  the  habits  of  a  Tipulideous.  Larva."    By  E.  D.  Cope. 

"  Mechanical  theory  of  Solar  Heat"    By  Jacob  Ennis. 

'*  Description  of  five  new  species  of  Central  American  Birds."  By 
Geo.  N.  Lawrence. 

On  motion,  it  was  resolved  that  these  papers  should  be  printed  in 
the  Proceedings  for  December,  1867. 


Jan.  21sL 
Mr.  Cassin,  Vice-President,  in  the  Chair. 

Twenty-three  members  present 
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The  following  paper  was  presented  for  publication : 
"  List  of  hirda  collected  in  Southern  Arizona  hy  Dr.  E.  Palmer, 
with  remarks  hy  Dr.  Elliott  Coues,  U.S.A." 

E.  D.  Cope  made  some  obseryations  on  some  specimens  of  Vertebrata  pre* 
sented  by  Wm.  M.  Qabb,  of  San  Francisco,  which  were  procured  by  him  in 
western  Nevada  and  the  northern  part  of  Lower  California. 

Of  reptiles  were  two  nndescribed  species  of  Boas,  thus  increasing  the 
species  of  the  Fauna  Nearctica  to  four,  all  of  which  belong  to  the  family 
Lichanuridse  Cope.  The  new  species  belong  to  Lichanura  Cope,  and  are 
thus  characterized :  L.  roseofnsca;  scales  in  36  series,  those  in  the  or- 
bital ring  seven  or  eight,  the  anterior  fused  into  a  large  preocular.   Loreals  1 

Color  brown  above.  Belly  and  especially  gular  region  pink  shaded.  Length 
two  feet  five  inches.  L.  myriofepis;  scales  in  45  rows,  those  in  the  or- 
bital ring  of  equal  size,  ten  in  number ;  loreals  |.    Color  leaden  blue,  with 

three  rusty  red  bands  extending  throughout  the  length,  but  very  indistinct 
on  the  anterior  half  of  the  body. 

Of  mammalia  he  noticed  a  good  specimen  of  the  Lagomys  p  r  i  n  ce  p  s, 
from  an  elevation  of  10,000  feet  on  the  Sierra  Nevada,  near  lat.  32^,  a  locality 
about  10°  further  south  for  the  genus  than  had  been  hitherto  recorded  for 
this  continent.  Another  interesting  species  was  an  Arvicola,  allied  to  the 
A.  modesta  of  Baird,  but  not  described,  from  Pigeon  Springs,  on  the 
eastern  boundary  line  of  California,  east  of  Owen's  Valley.  The  characters 
are  as  follows :  Arvicola  c  u  r  t  a  t  a  Cope  ;  one  of  the  smsillest  species  of  the 
genus,  differing  from  A.  m  o  d  e  s  t  a  in  its  much  shorter  hind  foot  and  tail, 
in  the  lower  anterior  molar  with  two  external  triangles  instead  of  three,  in 
the  very  light  color,  and  other  points.  Bars  well  developed,  the  marginal 
half  loosely  furred  externally ;  long  silky  hairs  from  the  meatus  within,  on 
the  exterior  two-thirds.  Anterior  lower  molar  with  a  posterior  triangle, 
three  internal  and  two  external  triangles,  with  an  open  trefoil.  Tail  vertebre 
a  little  shorter  than  the  hind  foot,  and  about  one-half  the  head.  Hind  foot 
a  little  over  half  the  head,  and  five  thirds  the  length  of  the  fore  foot.  Some 
long  hairs  at  the  bases  of  the  toes,  posterior  half  of  the  sole  densely  hairy. 
Hair  on  upper  surface  of  feet  very  long,  concealing  the  claws.  Fur  rather 
long,  dense,  base  dark  leaden,  followed  by  a  light  grey,  and  light  brown  tip 
on  the  upper  parts  of  head  and  body ;  general  resulting  color  above  light 
greyish  brown;  below  and  feet  white. 

In.     Lin. 

Length  to  end  tail  vertebrae • 2        9*4 

<*        head,  (slightly  crushed) 10*7 

"        tail  vertebrae 4-8 

*^        ear  from  meatus 2* 

"        fore  foot 3-8 

"        hind  foot 6- 

<<        whiskers 10-8 

On  favorable  reports  of  the  Committees,  the  following  papers  were 
ordered  to  be  published : 

A  Monograpli  of  thA  ALOIDJB. 

BT  ELLIOTT  COUES,  A.M.,  M.D. 

Assistant  Surgeon  United  States  Army. 

**Hinc  bonus  Moehringivs,  boni  BrissonivB,  Kleinivs,  Linna6  cet.  sed  in  medio  in  omnes 
Veritas  et  Naturis  ordo  V^—BiUas. 

The  Alcidm  contained  in  the  collections  of  the  Smithsonian  Institution, 
Washington  ;  the  Academy  of  Natural  Sciences,  Philadelphia ;  the  Society  of 
Natural  History,  Boston ;  the  Essex  Institute,  Salem ;  and  in  the  privata  cabi- 
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net  of  Mr.  Geo.  N.  Lawrence,  of  New  York,  have  been  examined  in  the  prepa- 
ration of  the  present  memoir.  The  writer  tenders  his  acknowledgements  to 
the  oflBcers  having  immediate  charge  of  these  collections,  for  numerous  favors 
shown  him,  in  a  variety  of  ways,  during  the  prosecution  of  his  researches. 

Nearlj  all  the  known  species  of  the  family  are  represented  in  the  several 
collections  above  named ;  and  the  libraries  of  these  Institutions  contain  all 
needed  works  of  reference.  Being  based  upon  such  ample  data,  this  monograph 
ought  to  embody  all  that  is  known  of  the  Alcidm  in  a  technical  point  of  view, 
and  constitute  a  fair  exponent  of  the  same.  The  writer  ventures  to  indulge 
the  hope  that  it  may  not  be  found  to  fall  far  short  of  this  standard. 

Before  proceeding  to  the  proper  matter  of  the  subject,  it  may  be  well  to 
glance  at  what  has  already  been  done  in  this  family  of  birds.  Following  is  a 
list,  in  chronological  order,  of  the  principal  works  in  which  Aleidm  are  made 
more  or  less  of  a  specialty,  with  remarks  upon  each.  It  is  obviously  by  no 
means  a  bibliography  of  the  family ;  only  those  works  being  noticed  in  which 
some  special  point  is  presented.  It  may  pass,  however,  for  a  reviewing  sketch 
of  the  literature  of  the  subject,  and  as  such  may  be  valuable  and  helpful  to  the 
student.  Consultation  of  most  of  the  works  mentioned  below  is  absolutely 
necessary  to  a  correct  understanding  of  the  subject,  except  in  so  far  as  it  may 
be  obviated  by  perusal  of  the  text  of  the  present  paper. 

I.  Review  of  the  Literature  of  the  Familp. 

Certain  species  of  Alcidx  made  their  appearance  in  the  very  earliest  ornitho- 
logical writings  of  which  we  have  any  knowledge,  long  before  the  establish- 
ment of  the  science  upon  any  fixed  and  recognized  basis.  However  desirable 
it  may  be — as  well  in  justice  to  early  authors,  as  tending  to  bring  the  whole 
subject  in  the  strongest  light — to  collate  and  identify,  as  far  as  possible, 
the  older  names  of  these  species,  the  attempt  to  cite  as  authoritative  names 
and  descriptions  which  antedate  the  foundation  of  the  binomial  system 
of  nomenclature  would  be  at  once  embarrassing  and  profitless.  There  must 
be  a  fixed  initial  point  for  the  commencement  of  authority  in  the  matter  of 
names  in  the  existing  system  of  zoological  nomenclature ;  otherwise  a  writer 
might  adopt  names  at  pure  caprice  ;  in  which  event  the  species  he  treats  of 
would  be  recognizable  only  by  synonymy  adduced,  or  descriptions  appended, 
and  names  would  fail  of  their  proper  purpose  by  becoming  simply  indices  of  the 
extent  of  his  philological  research.  The  date  of  the  tenth  edition  of  the  Sys- 
tema  Naturas  furnishes  an  unobjectionable  starting-point,  beyond  which  in- 
vestigation need  only  extend  from  motives  of  curiosity  ;  and  is  on  several  ac- 
counts more  eligible  than  the  date  of  the  twelfth  edition. 

Moehring,  a  mononomial  author  whose  work  appeared  in  1752,  has  very  fre- 
quently been  quoted  as  authoritative,  notably,  among  European  authors,  by 
Gray,  and  among  American  by  Cassin,  Baird,  Bryant  and  others,  including  the 
present  writer.  Five  genera  of  ^/ctWa;  are  instituted  in  this  work  of  Moehring's  : 
^n  Chenalopezj  based  on  Alea  impennu ;  (2)  Spheniwue^  upon  FrateretUa  aretiea  ; 
(3)  Aretiea^  upon  Meryulue  alle  ;  {A)  Vria  (sc.  I7rui),  vpon  U*  grylle;  and  (5) 
Cataractety  upon  Lomvia  troile.  Oi  these  five,  Aretiea  and  Cataraetes  have  never 
come  into  use,  except  in  an  isolated  instance  or  two ;  Uria  is  in  universal  em- 
ploy, accredited,  however,  as  it  should  be,  to  a  later  writer  ;  Spheniseut  is  usedj 
in  an  entirely  different  acceptation,  for  a  genus  of  Penguins ;  and  Chenalopez 
for  an  Anserine  genus.  These  names,  though  all  positively  identified,  will  not 
be  countenanced  in  their  Moehringian  acceptation,  for  reasons  just  mentioned. 

(1758.)  LiNKiGUB,  Sy»t.  Nat,^  ed,  x. — The  Linnsean  genus  Alca  at  this  date 
comprehended  six  species,  to  wit :  impermie^  tordoj  *^  pica,"  aretiea^  lomvia,  alU, 
Two  Guillemots — ^ylU  and  troile — are  presented  under  the  genus  Colymbut. 
Excluding  from  these  eight  species  Alea  **  pica,"  which  is  the  winter  plumage 
of  torda^  we  have  at  the  outset  of  authoritative  records  seven  Linniean  names, 
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for  as  many  yalid  species,  representing  as  many  distinct  genera.  The  twelfth 
edition  (of  1766)  gives  us  nothing  new. 

(1760.)  Bbisson,  OmUhologia. — This  author  gives  excellent  descriptions  of 
the  then  known  species,  but  adds  no  new  valid  ones,  though  several  stages  of 
plumage  are  characterized  under  distinctive  names.  He  was  a  polynomialist 
— to  our  lasting  regret,  and  his  great  misfortune — and  therefore  not  authorita- 
tive in  the  matter  of  species.  With  those,  however,  who  quote  him  for  genera, 
his  Fratercula  will  stand  as  the  name  of  the  genus  of  which  AUa  aretiea  Linn, 
is  the  type ;  and  his  Uria  for  that  one  typified  by  Uria  grylU. 

(1764.)  Bbunnich,  Omitkologia  Borealii. — This  author  was  a  strict  binomi- 
alist ;  the  question  of  the  adoption  of  his  names  only  hinges  upon  the  accepta- 
tion of  Linnieus  at  1758  or  at  1766.  Brunnich's  names  are  in  general  employ, 
as  they  should  be.  The  chief  point  of  this  work,  regarding  the  Auks,  is  the 
characterization  of  Vria  ringvia,  which,  though  known  long  before,  had  been 
usually  referred  to  troile.  Brunnich  describes  the  young  or  winter  plumage  of 
Utamania  tarda  under  the  names  "  unisulcata  "  and  **  balthica ;"  the  young 
fratercula  arctica  as  "Alca  deleta;"  the  albino  Mergulut  alleM  "Alca  Candida;" 

various  plumages  of  Uria  grylle  as  "  grylloides,"  "  balthica,"  and   (No. 

116).  Brunnich's  "  Uria  lomvia  "  is  Colymbut  troille  Linn. ;  his  '^  Uria  troille  " 
and  "  Uria  svarbag  "  are  both  Alca  lomvia  Liun. ;  his  "  Uria  alga  "  is  ringvia 
Briinn.  in  winter  plumage.  His  descriptions,  though  brief,  are  all  recognizable. 
(Species  now  eight.) 

(1769.)  Pallas,  Spicilegia  Zoologica,  fate,  v. — Among  the  writers  of  the  I8th 
icentury,  no  one  contributed  so  much  to  a  knowledge  of  the  Aleidx  as  Dr. 
iPallas.     He  introduced  more  new  valid  species  than  any  other  writer,  and  gave 
itts  our  first  knowledge  of  some  of  the  curious  forms  from  the  North  Pacific. 
His  works  claim  the  high  eulogiuro,  that  every  one  of  the  species  they  contain 
are  identifiable  from  the  descriptions,  and  that  a  species  is  very  rarely  twice  de- 
scribed as  new.     In  the  Spicilegia  four  species  are  for  the  first  time  described : 
Alea  eirrhataj  A,  pnttaeula^  A,  eriatatella  and  A.  tetracuda.     A  white  state  of 
plumage  of  Uria  grylle  (or  possibly  of  U.tolumha)\%  described  as'^Cephus 
lacteolus."    The  four  species  above  mentioned  are  well  described,  and  illus- 
trated b^  plates.     (Species  now  twelve  ) 

(1785.)  Pennant,  Arctic  Zoology, — Although  the  author  used  only  vernacular 
names,  his  work  must  be  here  considered,  since  in  it  four  species  are  for  the 
first  time  presented.  These  are  the  "  Antient  Auk  "  (for  which  the  author  is 
indebted  to  Dr.  Pallas'  MS.),  the  "Labrador  Auk,"  the  "  Pigmy  Auk,"  and  the 
"  Marbled  Guillemot."  The  second  and  third  of  these  are  very  dubious  spe- 
cies, which  have  never  been  located  to  the  entire  satisfaction  of  ornithologists 
(cf.  infr&,  under  head  of  Fratercula  arctica  and  Simorhynchue  putUlue) ;  the  first 
and  fourth  are  good  species.  In  this  work  the  future  Uria  columba  is  hinted 
at,  but  not  named.     (Species  now  fourteen.) 

(1788.)  Gmblin,  Syatema  Natura, — In  this  compilation  by  the  professional 
plagiarist  nothing  new  is  given,  but  some  points  require  notice.  The  genera 
Alca  and  Colymbut  retain,  in  general,  their  Linnaean  signification.  Pennant's 
four  species,  above  noticed,  appear  in  proper  Latin  garb,  as  AUa  anliqua^  A, 
labradoricaj  A.  pygwima  and  Colymbus  marmoratue ;  Pallas'  four  species  are 
continued.  "  Cepphus  lacteolus"  Pallas  re-appears  as  "  Colymbus  lacteolus." 
Linnaeus'  "  Colymbus  "  troilU  is  repeated,  of  course ;  but  the  other  two  species 
of  Murre,  though  having  already  made  their  d^but,  are  discontinued,  unless 
one  of  them  is  intended  by  a  certain  "  Colymbus  minor "  Gm.,  for  which 
Brunnich's  Nos.  110,  HI,  are  cited,  ^/ca^' pica"  and  ./I.  "  balthica "  are 
perpetuated.     (No  additions ;  species  still  fourteen.) 

(1790.)  Latham,  Indez  Omithologicut. — This  is  the  one  of  Dr.  Latham's  seve- 
ral works  in  which  species  are  binomialized,  and  it  is  therefore  the  authorita- 
tive one.    Except  in  adopting  Uria  (after  Brisson),  the  Index  is  nearly  a  repeti- 
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tion  of  Gmelin.  We  have  nothing  new,  except  the  first  nnequiTocal  indication 
of  Uria  eolumba  in  Latham's  '^  UriagryUe  Var.  B,  from  Aoonaiaschlca  "  ("  fascia 
alarum  gemina  alba,"  which  was  ^'  grylle  Var.  A  "  of  Latham's  Synopsis,  vol. 
iii.)  "  Alca  Candida  "  Briinn.  and  <<  Cepphns  lacteolus  "  Pallas— both  of  which 
are  merely  albinos — still  hold  their  ground ;  but  the  nominal  species  based 
upon  the  plumages  of  Utamania  tord-j^  hitherto  rampant,  subside  into  ^<  varie- 
ties."    (Species  still  fourteen.) 

(1790.)  BoNNATBBRE,  Encycloptdie  Methodique,  Om. — Genus  Pinguinut  insti- 
tuted, with  Alca  impennis  L.  as  type.  A  certain  "  Uria  nivea  "  is  named,  for 
which  the  author  quotes  Pallas,  Spec.  Zool.  v.  p.  33  ("  lacteolus  ";  =  albino 
ffrylle  or  eolumba). 

(1794.)  DoNNDonrr  (Johann  August),  Beytrdge  Zoologitche^  zweyter  band, 
erster  theil. — The  great  synonymist  of  the  eighteenth  century,  as  he  fairly  de- 
serves to  be  called,  gives  no  descriptions,  but  laboriously  collates  astonishing 
lists  of  synonyms.  In  the  cases  of  some  well-known  birds,  the  citations  stretch 
over  several  pages,  giving  one  such  an  idea  of  the  extent  of  the  ornithological 
literature  of  the  last  century  as  could  hardly  be  gained  from  any  other  work. 
Donndorff  follows  Linnffius  in  his  reference  of  the  Auks  to  two  genera,  Alca 
and  ColymbuM ;  the  now  sub-family  Urinx  composing  his  "  Colymbi  mit  dreyze- 
higen  Fussen,"  as  distinguished  from  the  four-toed  Divers  proper.  With  this 
author  Alca  "pica"  and  "balthica"  revive;  A.  "  labradorica "  and  A.  "pyg- 
masa  "  continue  in  their  original  significance  ;  Pallas'  four  species  remain,  and 
also  his  nominal  species  "lacteolus  ;"  five  varieties  of  ^ry//e  are  enumerated, 
of  which  Var.  "  B  "  is  eolumba.  By  the  names  **  Colymbus  minor  "  and  "  troile" 
the  author  probably  intends  to  distinguish  two  species  of  Murre,  but  his  syno- 
n}ins  are  inextricably  confused.  The  var.  "^"  of  troiU  is,  however,  unmis- 
takeably  r.ngvia  of  Briinn. 

Such  was  the  general  status  of  Alcidine  literature  as  it  came  from  the  hand^ 
of  the  writers  of  the  eighteenth  century.  We  have  fourteen  well-known  valid 
species,  and  indications  of  the  fifteenth  ( Uria  eolumba). 

(1801.)  Lepechin,  Nova  Acta  Peirop.  xii. — Alea  eamUehatica  described. 
(Species  now  fifteen.) 

(1811.)  Pallas,  Zoographia  Rosso-Atiatiea. — Dr.  Pallas  for  the  second  time 
comes  forward  to  take  a  long  step  in  advance  of  his  contemporaries,  with  nu- 
merous new  species  from  the  North  Pacific,  and  with  a  more  extensive  sub- 
division of  the  family.  Six  valid  new  species  are  described :  to  wit, "  Cepphus  '' 
eolumba,  "  Cepphus  "  carbo^  "  Alca  "  monocerata^  "  Uria  "  aleutica,  "  Uria  "  dubia, 
and  "  Uria "  putilla.  Four  known  species  are  re-named :  the  Antient  Auk 
being  called  "  Uria  senicula,"  the  Camtschatkan  Auk  "  Uria  mystacea,"  the 
thick-billed  Guillemot  "  Cepphus  arra,"  and  the  marbled  Guillemot  "  Cepphus 
perdix."  "Cepphus  lomvia,"  Pallas,  equals  "Uria  lomvia,"  Brunnich,  equals 
"  Colymbus"  iroUe^  Linnaeus.  As  in  1769,  Dr.  Pallas  calls  the  Guillemots  all 
"  Cepphus ;"  all  the  other  Auks  are  consigned  to  "  Uria"  except  the  Puffins,  for 
which  the  generic  name  "  Lunda  "  (after  Gesner)  is  employed.  Alca psiUaeula 
is  ranged  in  this  genus.     (Species  now  twenty-one.) 

(1811.)  Illiobb,  ProdromuM. — Genus  Mormon  instituted  for  the  Puffins. 

(1816.)  Vibillot,  Analyse. — Genus  Mergulu*  (after  Ray)  adopted  for  Alca  alle 
Linn.  Genus  Larva  instituted  for  the  Puffins.  Genus  Alca  "  Linn."  adopted 
fur  cristatella. 

(1818.)  Transactions  of  the  Linnsean  Society j  xii. — Sabine  re-names  the  thick- 
billed  Guillemot,  as"  Uria  Briinnichii  ;"  Leach,  a  few  pages  further  on,  bestows 
another  name  on  the  same  bird, — "Uria  Francsii." 

(1819.)  Merrem. — GenvLS  Simorhynchus  instituted,  with  *4/ca  cri*/fl/<//a Pallas, 
as  type.     (Fide  G.  R.  Gray.) 
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(1820.)  Tbmminck,  Man,  Om.y  ii. — Genas  Phalerit  instituted,  with  pntlacula 
Pall,  as  type  ;  containing  this  species  and  eristatella  Pall. 

(1821.)  Naumann,  IsUj  p.  779,  pi.  7. — The  three  known  species  of  Fratereula 
("Mormon,"  III.)  are  reviewed,  with  Hgnres  of  the  heads.  A  fourth  species, 
Mormon  corniculatum^  is  added.     (Species  now  twenty>two.) 

(1823.)  LiCHTENSTEiN,  VerzeichtiisSj  etc.— Alca  eamUckmtica  Lepechen  is  re- 
named "  Mormon  superciliosum."  A  certain  ''  Uria  Mandtii "  is  established, 
which  is  frequently  quoted  as  a  synonym  of  Uria  eolumha^  but  appears  to  be 
rather  an  imperfect  state  of  plumage  oigrylie. 

(1824-5.)  Stephens.  Continuation  of  Shaw's  Gen.  Zool,^  xii.,  xiii.— The  species 
of  the  sub-family  Vrina  are  all  included  in  the  genus  Uria  ;  the  type  of  the 
genus — grylU — is  re-named  "  scapularis."  PhaUru  Temm.  is  adopted  for  the 
Starikis,  comprehending  pnttacula^  tetraeula,  eristatella  and  "  pygmiea,"  the 
latter  being  the  same  as  Gmelin's  species  of  that  name.  Fratereula  Briss.  la 
adopted  for  the  Puffins,  though  Synthliborvmphus  aniigutts  is  included  in  the 
same  genus.  F,  glaeialis  Leach  appears.*  Ray's  specific  name  for  Mergulus 
aZ/e— melanoleucus— is  adopted.  Utatnania  n.  g.,f  based  upon  A.  torda,  is  in- 
stituted ;  AUa  "  pica"  is  also  ranged  under  it  as  a  valid  species, — making  its 
last  appearance  upon  the  ornithological  stage.     (Species  now  twenty-three.) 

(1827.)  Bonaparte,  Zoologieal  Journal^  iii. — Alca  monoeerata  Pall.,  redes- 
cribed  as  **  Phaleris  cerorhynca." 

(1828.)  Bonaparte,  Syn,  Birds  U.  8.  in  Ann,  Lye.  Nat,  Hist,  N,  T.  ii. — Alca 
monoeerata  Pall,  redescribed  as  "Cerorhinca  occidentalis.*'  In  a  foot  note, 
under  head  of  "  Phaleris  eristatella  Temm.,"  Bonaparte  quotes :  "Alca  eristatella 
et  pygmsea,  crested  or  flat-billed  Auk,  Lath.  syn.  iii.  pi.  95,  fig.  4.  PhaleriB 
eristatella  PI.  Color.  No.  200.t     Alca  eristatella  Vieill.     Gal.  Ois.  p.  297."  (I) 

(1828.)  Vigors,  Zoologieal  Journal^  ir, — "  Uria  brevirostris"  named.  This  is 
undoubtedly  the  young  of  a  previously  known  species  of  Brachyrhamphus,  but 
has  never  been  positively  identified.  It  is  usually  regarded  as  the  yoang  B, 
marmoratus, 

(1829.)  EscHSCHOLTZ,  Zoological  Athu. — Genus  Chimerina  instituted  upon 
Alca  monoeerata^  Pall.,  and  the  species  called  "  Chimerina  comuta."  Genus 
Ombria  instituted  upon  Wce^  psittaeula^  Pall.,  upon  which  Temminck  had  pre- 
viously based  his  Phalerit, 

(1829^  Kaup. . — Genus  C^eforrAyncAtM  instituted  upon  Alca  pn'flacv/a 

Pall.    (Fide  G.  R.  Gray.) 

( —  ?)  Temminck,  Planehes  Coloriees,  (No.  579). — "  Uria  "  Wurmizu9um€  des- 
crioed  and  figured.     (Species  now  twenty-four.) 

(1837.)  Brandt,  Bull.  Sc.  Acad.  Imper.  St.  Petersburg^  ii. — During  the  time 
between  the  close  of  Dr.  Pallas'  labors  and  the  appearance  of  Prof.  Brandt's 
paper,  there  was  a  great  deal  of  subdividing  and  re-arranging  of  the  Alddse^  and 
much  sawing  of  the  air  in  a  variety  of  ways ;  but,  beyond  the  addition  of  three 
species,  nothing  new  or  specially  noteworthy  was  put  forth.  Prof.  Brandt 
originates  a  new  classification  of  the  Auks,  (the  first  one  which  lays  claim  to 
any  truly  scientific  character),  institutes  several  new  genera,  and  describes  four 
new  species,  besides  re-naming  some  others. 

The  Auks  are  primarily  divided  into  two  "  tribes,"  called  "  Pterorhines  "  and 
"  Gymnorhines."  Under  the  former  are  ranged  the  true  Auks,  the  Guillemots, 
and  the  Sea-dove  ;  the  latter  comprehends  all  the  rest  of  the  family.  The  cha- 
racter is  found  in  the  feathering  or  nakedness  of  the  nostrils.  This  scheme  is 
spoken  of  more  at  length  further  on,  and  therefore  need  not  be  here  criticised. 


•  This  ppecies  must  have  been  previously  named  elsewhere,  since  Naumaxm  has  it  in 
the  Isis  in  1821 ;  perhaps  in  the  Trans.  Linn.  Soc.  of  1818,  or  thereabouts, 
t  Named  in  1816. 
X  PI.  Color.  No.  *J00  represents  canUichaUea  Lepechin,  not  cristateUa  Pallaa. 
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The  new  genera  are  numerous.  Of  these  Braehyrhamphut^  (tjpe  marmoratus^) 
Lompta,  (type  troiUy)  Synihliboramphuty  (type  antiguusj)  and  Ptyehoramphus, 
(type  aleutieuSf)  are  all  valid,  and  were  much  needed.  On  the  contrary,  Tylo^ 
rhamphtUj  (type  crUtatdlus^)  CeratobUpharum^  (type  arctiea^)  and  Ot/mnoblepha' 
rumy  (type  orrAato,)  were  not  called  for,  being  antedated  respectively  by  SimO' 
rhynekus  Merrem,  (1819,)  FraterctUa  Brisson,  (1760,)  and  Lunda  Pallas,  (1811.) 

The  founding  of  a  subgenus,  Apobaptoriy  upon  the  type  of  BraehyrhamphuSy  is 
out  of  order.  In  the  choice  of  names  for  the  two  subdivisions  of  Una  the  au- 
thor is  unfortunate  in  taking  the  specific  designation  of  the  types  of  these  ge- 
nera, particularly  in  the  case  of  Zomtna,  which  must  stand  for  the  genus  of 
which  troiU  is  typical,  necessitating  a  change  in  the  specific  appellation  of  one 
species  of  that  genus,  whose  synonymy  was  already  overburdened. 

The  four  new  species  are  Phaleris  mieroceros,  Brachyrhamphus  Wrangeliiy  B, 
brachypterutj  and  B.  KiUlitzii,  Of  the  three  last,  Wrangdii  is  only  to-day  iden- 
tified ;  the  other  two  remain  unknown,  except  by  Brandt's  description.  Brachyp' 
tents  is  said  to  have  the  tarsi  longer  than  the  middle  toe,  which  distinguishes 
it  from  all  the  known  species  of  the  genus.  KittlUzii  is  evidently  a  young  bird, 
and  probably  not  a  valid  species.  It  is  very  near  Uria  brevirostrUj  Vigors,  if 
not  the  same,  and  may  be  the  young  either  of  marmoratus  or  Wrangelii.  The 
present  monograph  does  not  recognize  it  as  valid,  leaving  only  three  really 
new  species  to  be  attributed  to  Brandt's  paper. 

Brandt  identifies  and  retains  Uria  dubia  Pall,  under  name  of  Phaleris  dubius; 
Alca  pygnuea  6m.  as  Uria  pusilla  Pall.,  under  name  of  Phaleris  pygmaea.  Uria 
Wurmizusume  Temm.,  PI.  Color.  579,  is  renamed  Braehyrhamphua  (SynthlibO' 
ramphiu)  Temminckii.  Alca  monocerata  Pall,  is  renamed  Cerorhina  '^  orientalis," 
probably  through  a  lapsus  calami  for  occidentalis  Bp.  (Species  now  twenty- 
seven.) 

(1836.)  BoNAPARTB,  Otographical  and  Comparative  List. — PhaUrit  microcerot 
Brandt  is  renamed  as  Phaleris  "  nodirostra." 

(1839.)  ViooBB,  Zool.  Voy,  Blossom, — Alca  antiqua  6m.  is  renamed  as  "Mer- 
gulus  cirrhocephalus." 

(1839.)  Audubon,  Orn.  Biog.  v. — Colymhus  marmoratus  6m.  is  renamed 
"  Uria  Townsendii."  Audubon's  figure  of  the  supposed  adult  bird  may  be 
really  Brachyrhamphus  Wrangelii  Brandt.  His  figure  of  the  supposed  young  is 
really  the  adult  B,  marmoratus, 

(1845.)  6ambel,  Proe.  Acad.  Nat,  Se.  Phila. — Uria  aleutica  Pall,  is  renamed 
as  "  Mergulus  Cassinii." 

(1849.)  6bat  and  Mitchrll,  Oenera  of  Birds,  iii. — A  great  blemish  is  the 
inclusion  of  the  Penguins  as  a  subfamily  of  the  Aleidse,  coming  in  between  the 
Starikis  and  the  Murres.  Otherwise  the  arrangement  here  adopted  of  the  Al- 
cid»  is  as  faultless  as  any  ever  proposed.  Three  subfamilies  are  recognized  : 
Altinte  for  the  true  Auks  and  the  Puffins ;  PhaleridincB  for  the  Starikis  ;  and 
UrintB,  for  the  Ouillemots.  (This  arrangement  is  noticed  further  on  in  con- 
nection with  Prof.  Brandt's  paper,  under  bead  of  the  general  characters  of  the 
family).  Pratereula  Briss.  is  adopted  for  the  Puffins ;  Phaleris  Teram.  for  all 
the  Starikis,  except  Alca  monocerata  Pall.,  for  which  Cerorhina  Bp.  is  used; 
Brachyrhamphus  Brandt,  in  the  same  acceptation  as  used  by  its  founder  ;  Uria 
Briss.  for  the  6uillemots  ;  and  Aretica  Moehring,  for  the  Sea-doves.  Under  the 
head  of  the  latter,  besides  allcj  are  ranged  cirrocephalus.  Vigors,  and  Cassinii, 
6ambel,  with  the  exception  of  which,  the  lists  of  species  are  very  accurate 
and  very  full.  Alca  pygmaea  6mel.  is  identified  with  Vria  pusilla  Pallas; 
Uria  Mandtii  Licht.  is  used  for  Cepphus  columba  Pallas. 

(1851.)  Bonaparte,  Proc.  Zool.  Soc.  London. — A  new  genus  and  species 
described — Sagmatorrhina  Lathami,  with  which  Alca  labradoria  6m.  is 
identified.     (Species  now  twenty-eight.) 

(1856.)    Bonaparte,   Comptes  Rendus^  xlii. — That  portion  of  the  Tableau 

1868.] 


8  FBOCEEDINGS  OF  THE  ACADEMY  OF 

Gomparatif  des  Pelagiens  which  regards  the  Anks  represents  very  nearly  the 
classification  now  most  in  Yogae,  founded  by  Mr.  G.  R.  Gray.    The  family  is 
divided  into  three  subfamilies— ^/etna?,  embracing  only  two  species;  rhalerii&nm, 
comprising  all  the  Starikis ;  and  Urium^  including  the  Guillemots.     It  is  thus 
the  same  as  Gray's  arrangement,  except  in  excluding  the  Penguins ;  but  in  its 
minor  details  it  is  unique  in  seyeral  features.    The  genus  Pingmmu^  Bonna- 
terre,  is  adopted,  and  Alea  left  for  iorda,    Simorhynehusj  Merrem,  is  taken  for 
its  type,  (eristatellus)  and  PhalerU^  Temminck,  for  its  type,  (ptUtaeula;)  the 
other  small  PhaleridiUes  are  ranged  under  Tylorhamphut  Brandt,  except  miero- 
cerofj  which  is  put  under   Cieeronia^  Reichenbach.     Uria  is  subdivided  into 
Lomvia  Brandt  for  the  larger  species,  and  <<  Gephus  "  Pallas  for  the  smaller 
ones.     Most  of  these  points  are  tenable,  but  some  are  not.    Some  rery  obrious 
improprieties  are  evident  in  the  handling  of  the  species.    Thus  Bonaparte  in- 
sists on  retaining  "  occidentalis  "  and  "  nodirostra,"  two  names  of  his  own 
that  he  knew  were  antedated,  one  by  monocerata  Pallas,  and  the  other  by 
mierocerosy  Brandt.     Uria  columba  is  ranged  as  a  synomym  of  grylle^  while 
Mandtii   is  allowed  to  take  its  place.       The    Uria  ^^unicolor"    Benicken, 
which,  according  to  the  best  authority,  is  only  a  state  of  plumage  of  grylU, 
is  given  as  a  valid  species,  and  referred  to  a  different  subgenus.     In  this 
paper,  as  in  others  written  towards  the  close  of  the  life  of  the  great  ornithol- 
ogist, may  be  discerned  an  inclination  to  lead  opinion  by  the  mere  weight  of  a 
name,  or  force  of  personal  authority. 

(1858.)  Gassin,  InBaird's  Birds  of  North  America, — Bonaparte's  article  just 
spoken  of  is  made  the  basis,  in  a  general  way,  of  Mr.  Gassin's  paper,'but  with 
some  important  modifications.  Only  two  subfamilies  are  admitted,  Aldnte  and 
UrinsBy  the  former  comprehending  the  Auks  proper  and  the  Starikis.  Chenaio- 
pex  Moehring  is  used  as  a  subgeneric  appellation  for  Alca  impennit.  Mormon 
Illiger  is  used  for  the  Puffins,  with  Lunda  Pall,  and  Fraterctda  Briss.  as  sub- 
generic  divisions.  Phaleris  Temm.  is  employed  generically  for  the  majority  of 
the  Phaleridine  forms,  with  Simorhynehus  Merrem,  Tylorhampkua  Brandt,  and 
Cieeronia  Reichenbach,  as  subgeneric  divisions.  The  erroneous  assig^nment  of 
Tylorhamphui  is  the  same  as  that  made  by  Bonaparte.  The  forms  not  included 
under  Phaleris  are  each  given  independent  generic  rank.  A  new  species  of 
Cerorhina  is  described — C.  SucJdeyi — for  a  discussion  of  which  the  reader  is  re- 
ferred further  on.  Among  the  jfrrna^  the  genus  Uria  Moehring  is  subdivided, 
after  Keyserling  and  Blasius,  into  two  subgenera —  Uria  proper  and  Catarades 
Moehring.  Brachyrhamphus  Brandt  is  adopted  for  the  Murrelets,*  with  Apobap^ 
ton  Brandt  as  a  subgenus. 

This  article  treats  of  all  the  known  species  of*  the  family,  and  is,  in  fact,  a 
monograph  of  the  subject,  at  once  very  accurate,  and,  as  far  as  it  goes,  com- 
plete. Excellent  descriptions,  in  most  cases  original,  are  given,  together  with 
many  synonyms,  lists  of  specimens  in  the  museum  of  the  Smithsonian  Insti- 
tution and  Philadelphia  Academy,  and  critical  and  explanatory  remarks. 
Although  the  present  writer  docs  not  endorse  all  of  the  opinions  maintained 
in  this  article,  he  considers  it  as  by  far  the  best  that  has  ever  appeared  in 
print.      (Species  jow  twenty-nine.) 

(1859.)  Xantus,  Proc,  Acad.  Nat,  Se,  Phila, — Brachyrhamphu*  hypolettaUf 
a  new  species,  described.     (Species  now  thirty.) 

(1861.)  Bryant,  Proc.  Bott.  Soe.  Nat,  Hitt, — "A  monograph  of  the  genus 
Cataractes  Moehring,"  with  full  lists  of  synonyms,  and  very  accurate  descrip- 
tions. The  family  is  named  "  Plautidae  "  after  Klein.  The  genus  is  considered 
in  its  restricted  sense,  including  only  troile  Linn.,  ringvia  Briinn.,  and  lomvia 
Linn.,  to  which  a  new  species,  C.  Cali/omicusj  is  added.  This  is  a  very  valua- 
ble contribution.     (Species  now  thirty-one.) 

•  The  present  writer  proposes  this  English  name  for  the  species  of  Brachyrhamphus. 
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(1862.)  Nbwton,  Ibis,  Oct.  From  among  the  many  contributionB  to  the 
Natural  History  of  the  Great  Auk,  this  admirable  paper  is  selected  for  special 
mention,  both  as  embodying  about  all  that  was  known  upon  the  subject  pre- 
vious to  its  publication,  and  as  containing  the  results  of  the  diligent  and  care- 
ful researches  of  the  author  and  Mr.  J.  Wolley,  in  Iceland.  It  is  probably  the 
best  article  upon  the  subject  extant ;  to  which  the  reader  may  refer  in  full 
confidence  that  he  will  find  an  epitome  of  our  present  knowledge.  Mr.  New- 
ton is  of  opinion  that  the  Great  Auk  may  still  Utc.  He  attributes  the  extinc- 
tion to  which  it  is  surely  doomed,  mainly  to  direct  human  interference.  The 
paper  is  again  referred  to,  and  quoted,  in  the  present  memoir. 

(1867.)  ScHLBGKL,  CcUalogu€  of  the  Museum  of  the  Pays-Batj  Uvraison  ix. 
The  article  ''  Alca  "  is  in  one  sense  nearly  a  monograph  of  the  subject,  since 
the  greater  part  of  the  species  of  the  family  are  represented  in  the  Museum  of 
the  Pays-Bas,  and  therefore  admitted  as  valid  by  the  author.  Unfortunately, 
however,  the  author's  ultra-conservatism,  on  matters  specific  as  well  as 
generic,  does  not  allow  him  to  keep  pace  with  the  progress  of  science,  and  as 
a  consequence,  his  system  of  nomenclature  and  classification  is  simply  curious. 
One  seeks  in  vain  to  divine  the  reason  for  the  maintenance  and  expression  of 
such  peculiar  views,  unless  it  be  the  author's  intention  to  administer  a  sort  of 
counter-irritant  as  a  remedy  against  Brehmomania,  or  to  launch  a  severe 
satire  against  the  ''furor  genericus,"  and  other  crying  evils  of  the  day.  Such 
extreme  views,  if  discreetly  indulged  for  either  of  the  charitable  purposes  just 
suggested,  are  perhaps  excusable  ;  the  only  question  is,  whether  the  remedy  is 
not  worse  than  the  disease. 

Aside  from  its  value  as  a  Museum  Catalogue,  the  present  article  is  chiefly 
useful  for  its  accurate  indications  of  dififerent  stages  of  plumage,  of  differences 
in  dimensions  of  variable  species,  and  as  affording  some  interesting  data  in 
the  way  of  locality.  The  "  genus  Alca  "  is  made  to  hold  all  the  Aleinse  and 
all  the  Urin«,  The  Starikis  appear  under  the  genus  Simorhynehut ;  the  Puffins 
under  Lunda,  It  is  impossible  to  subject  this  arrangement  to  criticism,  since 
in  it  there  is  nothing  approaching  a  classification,  and  arbitrary  illogical 
opinion  is  not  to  be  brought  under  critical  review.  The  common  Guillemot 
appears  as  "  Alca  lomvia,"  though  no  point  of  synomymy  is  more  incontestible 
than  that  its  proper  specific  name  is  troiU.  Rmgvia  is  considered  as  a  variety 
of  the  same.  Uria  columba  is  not  regarded  as  valid,  apparently  because  the 
wing-patch  of  ^rta  ^y^6  is  well  known  to  vary  in  its  characters.  Alca 
pygmaea  Gm.,  Uria  pusilla  Pall,  and  Phalerit  mieroeeroi  are  thrown  together 
under  the  common  name  of  "  Simorhynchus  pygmseus."  Alca  telracula  Pall., 
and  Uria  dubia  Pall.,  are  both  regarded  as  the  young  of  crutatellut.  Sagma" 
torrhina  Lathemiy  Bonaparte,  and  Cerorhina  Suekleyi^  Cassin,  are  both  referred 
to  Alca  monoeerata,  Pallas.  Mormon  glacialia  Leach  is  not  recognized.  The 
Braehyrhamphi  are  not  included ;  but  the  highly  characteristic  remark  occurs, 
p.  21)  "  U  convient  d'^tudier  de  rechef  les  oiseaux  d^crits  sous  les  ^pithetes 
e  Kittlitzii,  Wrangeli  et  brachyptera,  et  m6me  PAlca  marmorata  "  1 

(1867.)  8ALVAD0RI,  Deter,  Alt.  Nuov.  Uce.  Mu*.  di  Torino.^  Uria  Craveri 
described.  This  a  new  Brachyrhamphus  from  California,  closely  allied  to  B. 
hypoleucut,     (Species  now  thirty-two.) 

Of  the  thirty-two  species  noted  in  the  preceding  paragraphs,  and  held  to  be 
valid,  twenty-eight  are  contained  in  the  various  American  collections  to  which 
the  writer  has  had  access,  and  are  in  the  present  paper  identified  and  described 
directly  from  the  specimens  themselves.  The  four  species  not  examined  are  : 
''Uria"  dubia  Pallas;  Braehyramphut  hrachypterus  Brandt;  Sagmatorrhina 
ZatA/xmt Bonaparte  ;  and  "  Uria"  Craveri  Salvador!.  Of  the  two  last  the  writer 
has  received  some  information  through  private  channels,  beyond  that  con- 
tained in  the  published  papers ;  of  the  two  first  he  knows  nothing,  except  from 
the  original  descriptions. 
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A  new  and  very  curious  species  of  Simorhynchut  is  described  in  the  following 
pages,  making  a  total  of  thirty-three.  / 

II.  Of  the  character 9  of  Ike  Family ^  and  its  tub'cUvinont. 

The  Auks  form  a  very  natural  family  of  birds,  distinguished  by  marked  and 
unmistakable  characters  from  any  other.  With  a  single  exception,*  there  is 
no  bird  found  to  present  in  any  notable  degree  a  leaning  towards  the  pecu- 
liarities of  the  Alcidm;  and  the  members  of  the  family,  without  exception,  pre- 
serve intact  those  characters  which  define  the  g^oup  so  trenchantly,  showing 
in  no  single  instance  a  tendency  to  aberration.  The  rigidness  with  which  it  is 
possible  to  circumscribe  the  Alcida  is  in  the  highest  degree  satisfactory,  in  a 
class  of  animals  in  which  the  recognition  and  definition  of  subordinate  groups 
is  peculiarly  difficult. 

The  natural  place  of  the  family  in  our  omithotaxis  appears  as  definite  as  the 
characters  which  separate  its  forms  from  other  birds.  By  common  consent, 
the  Alcidte  are  regarded  as  next  to  the  lowest  of  birds.  The  degradation  of  the 
type  or  ideal  bird  which  the  Auks  represent  is  only  carried  further  in  one 
family — the  Sphenitcida.  From  the  latter,  which  is  at  the  bottom  of  the  scale, 
we  ascend  one  step  to  Alcida;  another  brings  us  to  the  Colymbidm  and  Podid^ 
pidte.  These  four  families  constitute  the  order  PyyopodeSj  or  the  Brachypterons 
Natatores.  The  position  occupied  by  the  Auks  in  this  order  is  so  evident  as 
not  to  admit  of  question 

It  is  only  necessary  to  allude  to  the  wings  of  the  Sphenitcida,  without  dwell- 
ing upon  the  point,  to  separate  this  family  from  the  Auks.  The  tetradactylous 
feet  of  the  other  two  families  distinguish  them  with  equal  facility.  Auks  are 
brachypterons,  brachyurous,  tridactylous  natatores,  with  lateral  nostrils.  This 
expression  is  a  perfect  diagnosis. 

The  Anks  are  confined  to  the  northern  hemisphere.  Some  representatives 
have  been  found  as  fur  north  as  explorers  have  penetrated.  The  great  major- 
ity live  in  more  temperate  latitudes.  A  more  or  less  complete  migration  tfUces 
place  with  most  species,  which  stray  southward,  sometimes  to  a  considerable 
distance,  in  the  autumn,  and  return  north  again  to  breed  in  the  spring.  A  few 
species  appear  nearly  stationary.  The  most  southern  recorded  habitat  of  any 
member  of  the  family  is  about  latitude  21®  N.,  on  the  Pacific  coast  of  North 
America,  but  this  is  rather  exceptional.  The  species  are  very  unequally  divided 
between  the  two  oceans.  The  Atlantic  has  but  few  representatives  compared 
with  the  Pacific.  On  the  northern  coasts  of  the  latter  the  family  reaches  its 
highest  developement ;  the  greatest  number  of  species,  of  the  most  diversified 
forms,  are  found  there,  though  the  number  of  individuals  of  any  species  does 
not  surpass  that  of  several  Atlantic  species.  Comparatively  few  species  are 
common  to  both  oceans.  All  the  members  of  the  family  are  exclusively  ma- 
rine.f  They  are  decidedly  gregarious,  particularly  in  the  breeding  season, 
when  some  species  congregate  in  countless  numbers.  Usually  one,  often  two, 
rarely  if  ever  three  eggs  are  laid,  either  upon  the  bare  rock  or  ground,  or  in 
crevices  between  or  under  rocks,  or  in  burrows  excavated  for  the  purpose. 
Auks  are  all  altrices,  and  are  believed  to  be  chiefly  monogamous.  The  young 
are  at  first  covered  with  long  soft  wooly  down  ;  rarely  stifiSsh  hairs  appear  on 
some  parts.  The  moult  is  double.  The  young  of  the  year  usually  differ  flrom 
the  adults ;  the  latter  usually  difiler  in  their  summer  and  winter  plumages.  A 
very  prevalent  feature  is  the  possession  of  crests  or  plumes,  or  elongated  fea- 
thers of  a  peculiar  shape  on  the  sides  of  the  head.  All  the  species  walk  badly ; 
some  scarcely  walk  at  all.  The  position  of  the  legs  with  reference  to  the  axis 
of  the  body  necessitates  an  upright  position  when  standing.  The  birds  appear 
to  rest  on  their  rumps,  with  the  feet  extended  horizontally  before  them,  most 

*  The  genus  PtUcanoddeM,  of  the  Balodrominm  (ProeeUariid«\  in  all  details  of  external 
form,  except  those  of  the  bill,  is  essentially  like  Merffulus. 

t  Uria  gryUe  is  found  on  the  southern  snores  of  Hudson's  Bay;  but  this  £Eict  can  hardly 
furnish  an  exception  to  the  statement. 
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of  the  tAFBus  touching  the  ground.  The  Puffins,  however,  and  a  few  others, 
stand  well  on  their  feet.  All  the  species  but  one,  fly  well,  with  rapid  vigorous 
motion  of  the  wings,  in  a  straight,  firm,  well-sustained  course.  All  progress 
on  or  under  the  water  with  the  utmost  facility.  They  are  very  silent  birds ; 
the  voice  is  rough  and  harsh  ;  the  notes  are  monotoned.  They  feed  exclusively 
upon  animal  substances  procured  from  the  water. 

The  uniformity  of  structure  which  obtains  throughout  the  family  has  already 
been  mentioned  ;  the  following  paragraphs  describe  this  structure  in  a  general 
way,  so  far  as  the  details  of  external  form  are  concerned  :* 

The  general  form  is  stout,  compact  and  heavy.  The  body  is  depressed,  flat- 
tened underneath.  The  neck  is  short  and  thick.  The  head  is  large  and  heavy, 
usually  oval  in  shape,  more  or  less  flattened  laterally,  more  or  less  drawn  out 
anteriorly,  and  sloping  gradually  on  all  sides  to  the  bill,  but  sometimes  ending 
abruptly.  The  plumage  about  the  head  is  very  soft,  dense,  and  short,  except 
those  feathers  which  constitute  the  peculiar  crest  or  lateral  plumes  already 
mentioned.  That  of  the  upper  parts  is  very  closely  imbricated ;  that  of  the 
lower  is  very  thick,  compact,  elastic,  and  otherwise  eminently  fitted  to  resist 
the  action  of  water.f 

The  bill,  though  constantly  preserving  certain  characteristics,  varies  to  a 
remarkable  degree  in  the  details  of  its  shape.  The  broad  statement  may  be 
made,  that  no  two  species^  of  the  family  have  bills  identical  in  shape.  So  un- 
ending is  the  variation  in  the  bill,  that  in  some  cases  great  differences  in  shape 
seem  of  scarcely  more  than  specific  consequence,  as  is  especially  the  case  in 
the  genus  Simorhynehus.  The  bill  in  the  great  majority  of  species  is  more  or 
less  compressed,  sometimes  excessively  so  ;  it  is  frequently,  however,  nearly  as 
wide  as  high  at  the  base,  and  more  or  less  subulate.  The  contour  of  the  bill 
in  many  instances  deviates  from  an  ordinary  standard  so  much  that  the  shape 
may  almost  be  called  monstrous.  A  striking  peculiarity  of  the  bill  in  several 
genera  is  the  presence  of  supernumerary  elements  or  accessory  pieces,  taking 
the  form  of  salient  protuberances.  These  are  usually  developed  on  the  culmen  ; 
in  one  instance  on  the  gonys ;  in  one  at  the  angle  of  the  rictus ;  in  several 
along  the  feathered  base  of  the  bill.  Besides  these  appendages,  there  are  often 
found  grooves  and  ridges  on  the  sides  of  one  or  both  mandibles.  The  culmen 
is  always  more  or  less  convex ;  in  one  instance  it  is  bi-convex.  The  tomial 
edges  of  the  mandibles  are  more  or  less  sinuate  ,*  sometimes  nearly  straight ; 
usually  decurved  at  the  tip,  and  slightly  notched  ;  in  one  instance  recurved. 
The  rictus  is  ample.}  The  mandibular  rami  approach  each  other  with  a  very 
narrow  angle,  and  soon  join,  producing  a  long  gonys,  which  is  usually  nearly 
straight.  One  genus  has  a  very  convex  gonys  ;  in  two  others  the  gonys  runs 
the  whole  length  of  the  bill,  there  being  no  mandibular  rami  proper.  The  bill 
is  entirely  horny,  except  in  two  species,  in  which  a  soft  membrane  overlaps  the 
base  of  the  upper  mandible ;  and  in  a  third,  where  a  peculiar  knob  is  not 
strictly  corneous. 

The  nostrils  are  basal,  lateral,  marginal,  impervious ;  usually  linear,  er  nar- 
rowly oval ;  in  a  few  instances  placed  further  from  the  commissural  edge  of 
the  upper  mandible,  and  nearly  circular.  The  nasal  fosssB  are  usually  very 
evident ;  are  sometimes  hidden  by  feathers ;  at  others  are  wholly  wanting. 
The  extension  of  the  feathers  into  the  nasal  fossae  varies  in  degree,  when  it 
occurs.  In  just  about  half  the  species  the  nostrils  are  naked,*  these  usually 
have  no  true  nasal  fossae.  In  the  other  half  fossae  occur ;  entirely  obtected  by 
feathers  in  three  genera ;  partially  covered  in  the  rest.  The  significance  of 
these  features  will  receive  further  attention  below. 

*  The  writer  hopes  to  bring  forward,  at  some  future  time,  a  memoir  on  the  anatomy  of 
the  fiftmily. 

'  Of,  Nitzsch*s  Pteryloeraphy  for  pterylosis  of  Ulamania  tarda. 
Is  rWa  nn^a  specincally  distinct  fi-om  U.troiUf 

,  In  two  genera,  in  which  the  excessive  compression  of  the  bill  produces  a  very  con- 
stricted rictus,  its  amplification  Ib  provided  for  by  means  of  a  dilatable  skin  at  the  angle 
of  the  mouth. 
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The  wings  are  short.  In  no  instance  do  they,  when  folded,  reach  to  the  end 
of  the  tail.  In  one  species  thej  are  80  undeveloped  in  their  terminal  segrments* 
that  the  power  of  flight  is  abrogated.  The  first  primary  is  alwajs  long^t;  the 
rest  rapidly  and  regularly  graduated ;  all  taper  to  a  sufficiently  fine  point.  The 
secondaries  are  very  short,  and  broadly  rounded.  The  primary  coTcrts  are 
very  long,  reaching  much  more  than  half-way  from  the  carpus  to  the  end  of 
the  first  primary.  The  first  row  of  secondary  coverts  reach  nearly  to  the  end 
of  the  secondaries.  The  under  wing  coverts  are  very  long.  The  azillars  are 
short  or  wanting.  The  wing  as  a  whole  is  convex  above,  concave  below,  nar- 
row, sharp,  stiff,  somewhat  falcate.  These  points  of  structure  are  constant 
throughout  the  family. 

The  tail  is  very  short ;  its  length  is  contained,  on  an  average,  about  three 
times  in  the  length  of  wing  from  the  carpal  joint.  It  is  usually  slightly  round- 
ed, sometimes  nearly  square,  in  a  few  instances  pointed  ;  in  a  few  more  .the 
central  rectrices  are  slightly  shorter  than  the  next  pair.  The  individual  feathers 
are  usually  very  obtuse  at  the  end.  Both  sets  of  coverts  are  long  ;  the  inferior 
usually  reach  nearly  or  quite  to  the  end  of  the  tail. 

The  feet  are  small,  and  placed  far  back,  as  has  been  said.  The  thighs  are 
contained  within  the  general  skin  of  the  body.  The  legs  are  feathered  nearly 
or  quite  to  the  tibio-tarsal  joint.  The  tarsus  is  short,  sometimes  excessively 
abbreviated,  rarely  equal  to  the  middle  toe  without  its  claw,  never  (?t)  longer. 
It  is  usually  much  compressed,  is  sometimes  almost  as  sharp  as  that  of  Co/yiK- 
bu8,  is  frequently  nearly  as  broad  laterally  as  antero-posteriorly.  Its  covering 
varies  with  different  genera.  It  is  usually  reticulate  behind  and  laterally,  with 
a  row  of  scutelljBe  in  front,  which  rarely,  however,  if  ever,  extend  its  whole 
length.  In  some  genera  it  is  entirely  reticulate ;  in  others,  the  scutellation 
extends  on  one  or  both  sides.  The  tarsal  envelope  vanes  so  much  that  it  is 
not  available  as  a  character  for  subdivisions  higher  than  generic.  The  toes 
are  very  long;  the  outer  and  middle  always  of  nearly  the  same  leng^;  the 
inner  shorter,  its  claw  just  reaching  the  base  of  the  middle  claw.  There  is  no 
hind  toe.  Dissection  reveals  the  rudiment  of  a  hallux,  which,  however,  is  never 
developed  sufficiently  to  make  even  a  well-marked  prominence.  The  webbinff 
of  the  toes  is  complete.  The  claws  are  all  moderately  arched,  compressed  and 
acute ;  the  inner  edge  of  the  middle  is  more  or  less  dilated ;  the  middle  is  al* 
ways  the  largest,  except  in  two  genera,  which  present  the  peculiarity  of  having 
a  very  large  semi-circular  inner  lateral  claw,  which,  moreover,  lies  horixon- 
tally  instead  of  vertically. 

That  rigid  adherence  to  the  type  of  structure  just  described  which  all  the 
species  maintain,  while  facilitating  the  recognition  of  the  family  as  a  family,  is 
a  serious  obstacle  in  the  way  of  defining  its  subdivisions  with  precision.  With 
no  very  abrupt  transition  from  one  form  to  another,  and  without  any  very 
marked  modification  of  general  features,  the  minor  groups  seem  to  be  formed 
mainly  by  the  varying  combination  of  the  few  differences  in  structure  which 
obtain  in  the  family.  The  assemblage  of  characters,  rather  than  the  presence 
or  absence  of  particular  features,  in  most  cases  determines  the  genera ;  and  no 
two  species  are  absolutely  alike  in  all  points  of  form. 

"  Facies  non  omnibus  una, 

Nee  diversa  tamen,  qualis  decet  esse  sororam.** 

In  one  of  the  ablest  papers  that  has  appeared  upon  this  subject,  Professor 

Brandt  divides  the  Aleidse  into  two  subfamilies:    those  with  feathered,  and 

those  with  naked  nostrils.     In  this  arrangement  the  Guillemots  stand  next  to 

the  typical  Auk — A.  tor  da.     Viewed  from  any  other  standpoint  the  two  forms 

* Cf.  Mr.  A.  Newton's  article  in  the  "Ibis"  for  October,  1862.  As  there  stated,  the  hu- 
merus of  Alca  impennis  is  of  normal  size ;  the  antibrachium,  carpus  and  metacarpus,  and 
their  quills,  are  shortened. 

\ Brachifrhamphut  In-achyplerut  is  said  by  Brandt  to  have  the  tarsus  longer  than  the  middle 

toe. 
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appear  to  represent  the  extremes  of  structure  in  the  family ;  particularly  in 
regard  to  the  bill,  cultriform  |n  one,  subulate  in  the  other.  The  two  types  are 
by  most  authors  placed  at  opposite  ends  of  the  generic  chain,  and  separated 
by  all  the  Starikis.  Attentive  consideration  of  all  the  bearings  of  the  case 
may  very  likely  result  in  the  opinion,  held  by  tbe  present  writer,  that  the  dif- 
ference between  the  views  of  Prof.  Brandt  and  other  writers  is  rather  apparent 
than  real.  It  should  be  borne  in  mind  that  the  Alcidte  are  a  family  very  rigid- 
ly circumscribed,  and  one  showing  no  tendency  to  aberration,  or  to  connect 
itself  intimately  with  the  families  standing  next  to  it  on  either  side.  Whether  as 
cause  or  consequence  of  this,  the  fact  is  indisputable,  that  the  genera  of  Alcidm 
are  not  strung  along  in  a  chain  whose  ends  seem  as  it  were  to  be  linked  with 
the  genera  of  other  families ;  they  tend,  on  the  contrary,  to  aggregation  in  a 
circle  about  a  common  centre.  We  may  take  any  genus — it  matters  not 
which — we  shall  find  its  closest  ally  to  the  right  and  to  the  left;  and  the  cir- 
cuit shall  be  complete  when  all  the  genera  have  been  considered.  To  illustrate 
this  point :  Prof.  Brandt,  like  all  other  writers,  takes  the  typical  Alea  as  his 
starting  point.  With  the  feathering  of  the  nostrils  as  a  fundamental  feature, 
Uria  and  its  subdivisions  must  come  next,  then  Brachyrhamphua ;  this  leading 
through  Mergulu  into  the  true  Phaleridines,  by  means  of  Ptychoramphut.  Be- 
ginning with  those  Phaleridines  with  the  simplest  bills,  he  progresses  to  those 
wiUi  more  complex  bills,  ending  with  Ombria^  which  last,  through  Cerorhina^ 
conducts  to  Fratereula,  which  ends  the  series.  There  is  nothing  strained  or 
forced  in  this ;  the  succession  of  the  genera  is  perfectly  natural.  But  it  so 
happens  that  Fratereula  is  as  closely,  or  even  more  closely,  allied  to  Alea  pro- 
per than  Uria  is.  We  cannot  disturb  in  any  essential  degree  the  generic  series 
of  Prof.  Brandt,  but  we  could  with  entire  propriety  go  directly  from  Alea  to 
Fratereula^  and  thence  backwards  over  the  same  track,  ending  with  Uria^ 
which  would  then  be  at  the  opposite  extreme  of  the  series.  It  is  asserted, 
without  fear  of  reasonable  contradiction,  that  to  begin  anywhere  in  this  natural 
series  of  genera  and  progress  through  it,  is  to  be  brought  back  to  the  starting 
point 

It  is  not,  perhaps,  possible  to  divide  this  generic  circle  without  the  exercise 
of  some  arbitrary  jurisdiction.  If  there  be  included  in  it  two  or  more  sub- 
families capable  of  precise  definition,  the  fact  has  eluded  the  writer's  research. 
There  are,  however,  in  the  series  two  places  where  a  dividing  line  may  be 
drawn.  Prof.  Brandt  drew  but  one,  relying  upon  the  single  character  which  he 
found  to  apply  so  well,  albeit  it  may  be  an  arbitrary  one.  Other  writers  have 
made  likewise  but  two  subfamilies,  differently  framed  however ;  the  Aletmt,  in- 
cluding the  true  Auks,  together  with  the  Phaleridine  forms,  united  because  of 
their  short,  stout,  high  bills  ;  and  the  £7rt>ue,  separated  on  the  ground  of  their 
long,  slender  subulate  bills.  Others  again,  particularly  Mr.  G.  R.  Gray  and 
Prince  Bonaparte,  have  drawn  two  lines,  recognizing  three  subfamilies ;  and 
this  coarse  appears  to  be  the  one  that  holds  closest  to  nature,  provided  the 
family  be  really  susceptible  of  subdivisions  higher  than  generic.  By  simply 
reducing  Prof  Brandt's  fundamental  character  to  the  level  of  one  drawn  from 
the  greneral  structure  of  the  bill,  three  subfamilies  stand  forth  with  tolerable 
distinctness.  The  Aleinm  have  feathered  nostrils  and  cultriform  bills ;  the 
PhaUridmmy  naked  nostrils  and  cultriform  bills;  the  Urinse,  feathered  nostrils 
and  subulate  bills.  This  certainly  appears  to  be  a  distinction  with  a  difference, 
and  will  be  so  held  in  the  present  paper. 

The  arrangement  of  the  Alcidm  here  submitted  is  a  modification  of  Professor 
Brandt's,  providing  for  the  recognition  of  three  in  place  of  two  subfamilies. 
In  this  particular  it  is  substantially  the  same  as  Mr.  Gray's,  but  the  sequence 
of  the  genera  is  entirely  different,  and  is  nearly  that  of  the  first  mentioned 
author.  Beginning  with  typical  Alea  it  passes  to  Fratereula^  and  ends  with 
LomviOy  instead  of  passing  to  Lomvia  and  ending  with  Fratereula.  But  in 
either  case  the  collocation  of  the  genera  is  essentially  the  same.    It  is  believed 
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that  this  sequence  of  gemera  caimot  be  broken  in  upon  to  anj  considerable 
degree,  without  the  rupture  of  a  natural  series  as  a  consequence. 

FamUy  ALCIDJE, 

Ch. — Tridactylons,    brachypterouSi    brachyurous    Natatores,   with  lateral 
nostrils. 

A. — Subfamilj  Alcina. — ^Not  crested;  with  feathered  nostrils;  compressed 
cultriform  bill,  much  higher  than  wide  at  base,  without  appendages,  but 
grooTed  on  the  sides ;  tail  pointed. 

1.  Alca. — Wings  rudimental,  not  admitting  of  flight. 

2.  Ulamania. — Wings  fullj  dereloped,  admitting  of  flight. 

B. — Subfamily  PHALEBiDiNi«. — Usually  crested,  or  with  elongated  feathers 
on  head  ;  with  naked  nostrils ;  bill  variable,  always  compressed,  higher  than 
wide  at  the  base,  often  with  appendages ;  tail  nearly  eren. 

3.  Fraternila. — Inner  lateral  claw  very  large,  semi-circular,  acute,  hori- 
zontal ;  bill  excessively  thin,  its  base  ridged,  its  culmen  sissple,  with  one 
curve ;  under  mandible  grooved ;  no  crest ;  palpebral  appendages ;  a  fhrrow 
in  plumage  behind  eyes ;  tarsi  anteriorly  scutellate. 

4.  Lunda. — As  in  Fratereula;  culmen  with  an  accessory  piece,  and  two 
curves ;  under  mandible  smooth ;  long  crests  ;  no  furrow  in  plumage ;  no 
palpebral  appendages. 

5.  Ceratorhyncha, — Inner  lateral  claw  normal ;  bill  without  a  basal  rim ; 
base  of  upper  mandible  with  a  prominent  upright  horn  ;  rami  of  lower  man- 
dible with  an  accessory  piece )  head  with  elongated  feathers ;  tarsus  ante- 
riorly scutellate. 

6.  Sagmatorrhina. — Base  of  upper  mandible  overlapped  by  a  soft  mem- 
brane ;  no  accessory  piece  on  lower  mandible  ;  otherwise  as  in  CeratorkfmchBm 

7.  Simorkynehut. — Bill  variable,  usually  with  irregular  outline  or  with 
appendages ;  bead  with  a  crest  or  elongate  feathers ;  tarsi  reticulate. 

8.  Ptychorhamphvt. — Bill  stout,  conico-elong^te,  wide  at  base,  acute  at  tip ; 
base  of  upper  mandible  with  transverse  striae ;  upper  border  of  nostrils 
dilated,  flaring  ;  no  crests. 

C. — Subfamily  URiNiE.  —  Nostrils  more  or  less  completely  feathered;  bill 
elongated,  more  or  less  slender  and  subulate,  without  appendages  or  vertical 
grooves ;  head  not  crested,  (except  in  one  species.) 

9.  Mtrgulut. — Nostrils  nearly  circular,  not  completely  feathered;  bill 
stoutest  and  shortest  in  this  section ;  tail  much  graduated ;  tarsi  scarcely 
compressed,  anteriorly  broadly  scutellate. 

10.  Syn(hliborhamphu8. — Nostrils  broadly  oval,  incompletely  feathered ;  bill 
stoutish,  but  much  compressed ;  tail  nearly  even ;  tarsi  excessively  com- 
pressed, anteriorly  and  internally  scutellate. 

11.  Braehyrhampkus. — Nostrils  oval,  feathered ;  bill  small,  very  slender; 
tail  short,  little  graduated;  tarsi  reticulate,  very  small  and  slender,  not 
compressed. 

12.  Urta. — Bill  about  equal  to  tarsus ;  gonys  half  the  culmen ;  nasal  fossa 
wide  and  deep,  not  entirely  filled  with  feathers ;  upper  mandible  with  no 
groove  at  tip  ;  outer  lateral  claw  grooved ;  tail  contained  2}  times  in  the 
wing ;  tarsi  reticulate ;  no  furrow  in  plumage  of  head. 

13.  Lnmvia. — Bill  much  longer  than  tarsus;  gonys  much  more  than  half 
the  culmen ;  nasal  fossae  long  and  narrow,  completely  feathered ;  upper 
mandible  with  a  groove  at  tip ;  outer  lateral  claw  smooth ;  tail  contained 
3}  times  in  wing ;  tarsi  anteriorly  scutellate ;  a  furrow  in  plumage  behind 
the  eyes. 
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Ul.^^DeteripUotu  of  Genera  and  Species, 

1.  Subfamily  ALCiNiE. 

ALGA,  Lmnaeui, 

ChenalopeXf  Moehring,  At.  Gen.  1752,  p.  65,  No.  68. 
Aha,  Linnaeas,  Syst.  Nat.  i.  17n8  ;  and  of  authors. 
Finffmniu^  Boonaterre,  Encj.  Method.  Orn.  1790,  p.  28. 

Size  largest  in  the  family.  Form  heavy,  compact,  robust.  Head  large, 
orate,  produced  forwards.  Neck  moderately  long,  thick.  Wings  morpho- 
logically perfect,  teleologically  rudimental,  not  admitting  of  flight,  in  length 
from  carpal  joint  to  end  of  longest  primary  scarcely  twice  as  long  as  tail ;  when 
folded  not  reaching  the  tail.  Tail  short,  pointed.  Legs  short  and  stout. 
Welw  broad  and  full.  Tarsi  compressed  ;  their  anterior  ridge  and  superior 
surfaces  of  toes  icutellate,  lateral  and  posterior  aspects  reticulate,  the  plates 
on  the  latter  very  small.  Tibias  feathered  nearly  to  the  joint.  Bill  about  as 
long  as  the  head,  large,  strong,  Tei-y  deep,  exceedingly  compressed.  Upper 
mandible  with  culmen  about  straight  for  half  its  length,  then  regularly  con- 
Tex,  tip  obtuse,  declinate,  scarcely  overhanging ;  a  deep  groove  on  its  side  at 
base,  parallel  with  the  outline  of  feathers ;  its  side  then  perfectly  smooth  for  a 
space,  then  deeply  impressed  with  six  to  ten  oblique  curved  sulci.  Qape  very 
large,  running  far  back ;  line  of  commissure  nearly  following  that  of  culmen. 
Eminentia  symphysis  slight;  gonys  nearly  straight.  Lower  mandible  two- 
thirds  as  deep  as  upper,  its  sides  impressed  with  six  to  ten  straight,  vertical 
sulci.  Feathers  about  base  of  mandibles  short,  very  compact:  extending 
downwards  from  base  of  culmen,  a  little  forwards,  to  commissural  edge  of 
upper  mandible ;  reaching  much  further  on  sides  of  lower  mandible  ;  wholly 
covering  the  moderately  long,  very  narrowly  linear,  impervious  nostrils,  which 
are  situated  just  above  the  commissure. 

It  is  unnecessary  to  compare  this  genus  with  any  other.  Utamania,  most 
closely  allied,  is  at  once  distinguished  by  its  teleologically  perfect  wings, 
though  nearly  identical  with  Alca  in  other  points  of  structure.  The  only 
known  representative  of  the  genus  is  remarkable,  both  for  its  large  size,  and 
for  not  possessing  the  power  of  flight,  in  consequence  of  which  it  may  be  said 
to  represent,  in  the  Northern  Hemisphere,  the  numerous  Penguins  of  the 
Southern.  By  many  ornithologists  it  is  believed  to  have  very  recently  become 
nearly  or  quite  extinct. 

Rigid  adherence  to  the  law  of  priority  would  necessitate  the  use  of  a  differ- 
ent name  for  this  genus.  "  Alca"  was  first  applied  by  Linnaeus,  in  1744,  to  the 
genus  of  which  the  bird  now  called  Fraterada  or  Mormon  arelieua  is  typical ; 
and  even  as  used  by  Linnaeus  in  1758  it  has  torda  as  its  recognized  type,  ac- 
cording to  that  rule  which  regards  the  species  first  mentioned  as  type,  when 
none  is  otherwise  indicated  ;  so  that  it  cannot,  with  strict  propriety,  be  used 
at  all  in  this  connection.  But  the  name  has  become  so  firmly  established  by 
common  consent  and  long  usage,  that  it  would  be  ruthless,  as  well  as  profit- 
less, to  attempt  its  supercedure  by  Chmalopex  of  Moehring,  1752  \  particularly 
as  this  latter  word  has  come  into  extensive  employ  for  an  Anserine  genus. 
The  genus  Alea^  as  framed  by  Linnaeus  in  1 758,  included  both  torda  and  tm- 
penmt ;  and  when  restricted,  by  the  generic  separation  of  these  two  types,  there 
seems  no  good  reason  why  the  first  mentioned  should  be  regarded  as  more 
peculiarly  typical  of  the  genus  than  the  last.  Should  Alca  be  reserved  for 
Fratereula  aretUa^  or  for  Utamania  torda,  it  will  be  apparent  that  numerous  un- 
warrantable innovations  necessarily  follow ;  while  its  employ  in  connection 
with  impennie  entails  no  such  consequences. 

Alca  impinnis  Linn. 

Ckenakpex,  Moehring,  At.  Gen.   1752,  p.  65,  No.  68.     "Rostrum  conoides, 
conuexum,  ad  latera  compressum,  aliquot  snlcis  transuersis  canalicula- 
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turn/'  etc.     Quotes  Antttr  mageUamau^  Clus.  Worm.  Raii|  Will.  Oni.  242, 
and  Alcte  tpeciet,  Linn.  ed.  vi,  gen.  52. 
AUa  (Chmalopez)  impmnis,  Cassin,  Balrd's  B.  N.  A.  1858,  p.  900. 
Mergus  americaniUy  «  Cbarleton,  Onom.  Zoic.  p.  96,  No.  10."     "Meremb,  Exot 

lib.  10,  c.  27,"  fide  Donndorff.     Not  Mergut  ammcantu  Gassin,  1853. 
AUa  major  J  Brisson,  Ornithologia,  ri,  1760,  p.  85,  pi.  7. 

Alca  impenniSj  Linnaeus,  S.  N.  ed.  x,  1758,  p.  130,  No.  2.  Id.  ibid.  ed.  zi!,  1766, 
p.  210,  No.  2.  Quotes  Alca  major  Briss.  and  Mergtu  amerieamu  CliiB.  Sxot 
103.  BrUnnich,  Orn.  Bor.  1764,  p.  26,  No.  105.  Gmelin,  8.  N.  1788,  i,  pt. 
ii,  p.  550,  No.  3.  Lath.  Ind.  Orn.  ii.  1780,  p.  791,  No.  1.  Donndorff,  Bej* 
trage  Zoologische,  ii,  pt.  i,  1794,  p.  817.  Sander,  Grdsse  a.  Sch5nh.  Natar. 
i,  p.  243.  Hermann,  Tab.  Aff.  Anim.  p.  150.  Temminck,  Man.  Orn.  ii,  1820, 
p.  939.  Stephens,  Shaw's  Oen.  Zool.  xiii,  1825,  p.  51.  Bonaparte,  S/nop- 
sis,  1828,  p.  432.  Audubon,  Orn.  Biogr.  1838,  ir,  p.  316.  Brandt,  BnlL 
Acad.  St.  Petersb.  ii,  1837,  p.  345.  Fleming,  Hist  Brit  Anim.  1842,  p.  119. 
Gray,  Genera  Birds,  iii,  1849,  p.  637.  Thompson,  Nat.  Hist.  Ireland,  1851,  iii, 
p.  238.  MacgilllTraj,  Hist.  Brit  Birds,  1852,  ii,  p.  359.  Steenstrup,  ''Ti- 
densk.   Middell.   for  Aaret,    1855;    Kjobenhavn,   1856 — 57,   pp.  33 — 116." 

Newton,  Ibis,  1862,  p. ,  (Historical.)    Schlegel,  Urinatores  Mas.  Payt- 

Bas,  livr.  ix,  1867,  p.  13. 
Finguinua  impenniSf  Bonnaterre,  Encj.  Method.  Orn.  1 780,  p.  28.    Bon^arte, 
Consp.  Oav,  Comptes  Rendus,  1856,  p.  774. 

Description  (from  the  specimen  in  the  Philada.  Acad.) — The  white  spot  be- 
tween the  eye  and  bill  is  ovate  in  shape,  its  upper  border  a  little  straightened, 
its  small  end  towards,  but  not  quite  reaching,  the  bill,  its  large  end  extending 
to,  but  not  around,  the  eye  ;  the  width  of  the  black  space  between  it  and  its 
fellow  is  rather  more  than  half  an  inch.  The  back  is  dusky-black ;  other  dark- 
colored  parts  with  a  good  deal  of  clear  brown,  especially  on  the  head.  The 
under  parts,  including  the  tail  coverts,  are  white,  this  color  running  far  up  on 
the  front  of  the  neck  m  a  narrowly  acute  angle.  The  under  wing  coverts  are 
ashy-g^ay.  The  secondaries  are  narrowly  but  distinctly  tipped  with  white. 
The  bill  is  deep  black,  its  sulci  dnll  white.  The  feet  are  dark,  their  precise 
color  at  present  undefinable. 

DimentioM. — "  Length  about  30  inches ;"  wing  5*75  ;  tail  about  3*00  ;  bill 
along  gape  4*25  ;  chord  of  culmen  3*15 ;  greatest  width  of  bill  *66  ;  greatest 
depth  of  upper  mandible  1*00,  of  lower  *66  ;  tarsus  1-66 ;  middle  toe  and  daw 
3-25  ;  out€r  3-00  ;  inner  2-25. 

The  occurrence  of  this  species  on  the  coast  of  North  America  has  not  been 
authenticated  of  late  years.  Perhaps  the  last  instance  on  record  is  that  given 
by  Audubon  on  page  316  of  the  fourth  volume  of  **  Ornithological  Biography." 
*'  The  only  authentic  account  of  the  occurrence  of  this  bird  on  our  coast  that  I 
possess,  was  obtained  from  Mr.  Henry  Havell,  brother  of  my  eng^ver,  who, 
when  on  his  passage  from  New  York  to  England,  hooked  a  Great  Auk  on  the 
banks  of  Newfoundland,  in  extremely  boisterous  weather."  This  specimen  was 
not  preserved.  "  When  I  was  in  Labrador,"  continues  Audubon,  *<  many  of 
the  fishermen  assured  me  that  the  *  Penguin,'  as  they  name  this  bird,  breeds  on 
a  low  rocky  island  to  the  south-east  of  Newfoundland."  The  present  writer 
received  similar  assurances  when  in  Labrador  in  1860 — ^the  place  designated 
being  the  "  Funks."  Audubon  also  states  that  *'  an  old  g^unner  residing  on 
Chelsea  Beach,  near  Boston,  told  me  that  he  well  remembered  the  time  when 
the  penguins  were  plentiful  about  Nahant  and  some  other  islands  in  the  Bay.^ 
Two  specimens  only  are  known  to  exist  in  any  American  mnsenm.  One  is 
in  the  Philadelphia  Academy ;  its  history  is  uncertain.  The  other,  in  the 
Vassar  College,  at  Poughkeepsie,  N.  T.,  is  the  original  of  ^ndubon's  plate  and 
description,  as  stated  in  the  following  note  from  Prof.  Sanborn  Tenny,  favored 
in  reply  to  questions  regarding  it :  "  The  Great  Auk,  presented  to  Vassar  Col- 
lege by  J.  P.  Giraud,  Jr.,  Esq.,  is  in  a  perfect  state  of  preservation.  This  spe- 
cimen is  the  one  from  which  Audubon  made  his  drawing,  and  it  was  presented 
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to  Giraud  bj  Audubon  himself.    Neither  Giraud  nor  myself  has  further  know- 
ledge of  it  than  what  is  contained  in  Audubon's  works." 

Concerning  Mr.  Audubon's  specimen,  Mr.  Cassin  remarks  (B.  N.  A.,  p.  901), 
that  it  was  '*  obtained  bj  him  (Mr.  A.)  on  the  banks  of  Newfoundland ;"  upon 
which  statement  Mr.  A.  Newton  (Ibis,  Oct.,  1862)  observes:  "In  1857  I  was 
assured  hj  Mr.  Bell,  the  well-known  taxidermist  at  New  York,  who  knew  Mr. 
Audubon  intimately,  that  he  never  possessed  but  one  specimen  of  this  bird ; 
and  if  we  turn  to  Prof.  MacGillivray's  *  History  of  British  Birds '  (vol.  v.  p.  359), 
we  find  him  saying  that  he  never  saw  but  two  examples  of  the  species,  one  in 
the  British  Museum,  and  '  the  other  belonging  to  Mr.  Audubon,  and  procured 
btf  him  in  LomhnJ  "  This  serves  to  throw  some  little  light  on  the  history  of 
the  specimen  now  in  the  Yassar  College,  Poughkeepsie,  N.  Y. 

In  the  Annals  and  Magazine  of  Natural  History  for  1864,  p.  235,  is  given,  by 
Mr.  Robert  Champley,  "  a  list  of  the  present  possessors  of  the  birds,  skeletons 
and  eggs  of  the  AUa  trnpennis :"  this  gentleman  being  cog^zant  of  the  exist- 
ence of  twenty-seven  skins,  six  skeletons,  and  fifty-three  eggs.  Dr.  G.  Hart- 
laub  (Bericht  ab.  d.  Leist.  in  d.  Naturg.  der  Ydgel  for  1864)  remarks  upon  this 
enumeration  :  "Es  ist  dieses  Yerzeichniss  indessen  sehr  unvoUst&ndig.  So  z. 
B.  geschicht  des  schonen  Exemplares  der  Bremer  Sammlung  so  wie  des  pracht- 
vollen  Ei's  im  Museum  zu  Oldenbung  keine  Erwfthnung."  Mr.  A.  Newton, 
on  the  subject  of  existing  specimens,  has  (1.  c.)  the  following :  "  If  all  the 
stories  we  received  can  be  credited,  the  whole  number  would  reach  eighty- 
seven.  I  should  imagine  sixty  to  be  about  the  real  amount ;"  and  again :  "  It 
is  pretty  evident  that  most  of  the  specimens  of  the  Great  Auk  and  its  eggs, 
which  now  exist  in  collections,  were  obtained  from  Bldey  between  the  years 
1830  and  1844.* 

Two  eggs  are  contained  in  the  Philadelphia  Academy's  collection. 

Mr.  Alfred  Newton's  paper  in  the  <<Ibis"  for  October,  1862,  entitled  "Ab- 
stract  of  Mr.  J.  WoUey's  Researches  in  Iceland  respecting  the  Gare-Fowl  or 
Great  Auk  (Alca  impennis,  Linn.),"  is  exceedingly  valuable,  being  one  of  the 
most  complete  and  satisfactory  histories  of  the  bird  ever  published ;  and  may 
be  consulted  with  the  g^atest  pleasure  and  profit  The  writer  is  at  special 
pains  to  correct  the  very  prevalent  erroneous  impression,  that  the  Great  Auk 
is  a  bird  of  high  latitudes.  His  researches  warrant  his  belief  that  "  the  Gare- 
fowl  has  probably  never  once  occurred  within  the  arctic  circle."  Mr.  Selby's 
statement  (Brit.  Om.,  ii.  p.  433)  of  its  occurrence  in  Spitsbergen  is  shown  to 
be  unfounded ;  and  notices  of  its  occurrence  in  Northern  Norway  and  in  Green- 
land are  proven  to  be  not  wholly  worthy  of  confidence.  Mr.  Newton  brings 
his  extremely  interesting  history  of  the  bird,  as  an  inhabitant  of  Iceland,  down 
to  the  year  1844,  when  Sie  last  birds  known  to  have  occurred  were  caught  and 
killed ;  and  as  these  may  be  regarded  by  some  as  the  last  of  their  race,  he  gives 
the  particulars  of  their  capture.  Mr.  WoUey  and  himself  obtained  many  spe- 
cimens of  bones,  but  found  no  traces  of  the  living  birds,  though  he  says :  '*  I 
think  there  is  yet  a  chance  of  the  Great  Auk  still  existing  in  Iceland." 

UTAMANU  Leach. 

Aleaj  Linnseus,  Syst.  Nat.  1758  ;  and  of  most  authors.    Type  A.  torda  L. 
JHonudta,  Scopoli,  1777,  fide  G.  R.  Gray.    Not  of  authors. 
Tbrd^,  Dum6ril,  Zool.  Anal.  etc.  1806.    Same  type. 

ITiEasiaiiui,  Leach,  "Syst.  Cat.  etc.  1816;"  Steph.  Cont.  Shaw's  Gen.  Zool. 
xiii.  1825;  and  of  many  authors.    Same  type. 
Size  moderate  ;  form  stout,  compact  heavy ;  head  moderate,  anteriorly  pro- 
duced, neck  thick.    Wings  of  moderate  length,  but  fully  developed,  admitting 
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of  flight,  reaching  when  folded  beyond  base  of  tail ;  more  than  twice  as  long 
as  taU  from  carpal  joint  to  end  of  longest  primary.  Tail  rather  short,  pointedi 
of  somewhat  stiffened,  acuminate  feathers,  of  which  the  central  piur  are  elon- 
gated and  tapering.  Legs  short,  stout;  tibiss  bare  for  a  short  space  above  joint; 
tarsi  compressed,  anteriorlj  with  a  single  row  of  scutellse,  posteriorly  and  late- 
rally finely  reticulate,  shorter  than  the  middle  toe.  Toes  long,  outer  nearly 
equal  to  middle,  inner  much  shorter ;  interdigital  membranes  broad  and  fall ; 
claws  short,  stout,  obtuse.  Bill  about  as  long  as  head,  densely  feathered  for 
half  its  length  ;  feathers  on  upper  mandible  extending  beyond  middle  of  com- 
missure, nearly  as  far  as  those  on  lower  mandible.  Bill  greatly  compressed, 
its  sides  flat,  with  several  transverse  sulci,  its  culmen  ridged,  regularly  eon- 
vex  ;  tip  of  upper  mandible  declinate,  rather  acute ;  its  base  encircled  by  a  pro- 
minent ridge ;  gonys  about  straight ;  commissure  straight  to  tip,  then  sudden- 
ly deflected.  Nostrils  just  above  cutting  edge  of  bill,  in  its  feathered  portion, 
just  posterior  to  basal  ridge,  impervious,  narrowly  linear. 

Comprising  a  single  species,  upon  the  varying  plumages  of  which  numerous 
nominal  species  were  established  by  the  earlier  authors.  The  employ  of  the 
present  name  for  the  genus,  instead  of  Alea  of  Linnaeus,  1758,  is  perhaps  de- 
fensible, npon  the  grounds  alluded  to ;  although  the  reason  for  the  non-accept- 
ance by  authors  of  Tarda  of  Dum^ril  as  a  generic  designation  is  not  apparent 
It  would  be  easy  to  find,  among  the  synonyms  of  the  species,  a  trivial  name 
to  replace  Torda,  should  it  become  necessary  to  use  this  as  a  patronym. 

VlAUASlA,    TOEDA,    (L.)  LtOCh, 

Aha  tarda,  Linnseus,  S.  N.  ed.  x.  1768,  i.  p.  130,  adult.  Id.  ibid.  ed.  zii.  1766, 
i.  p.  210  ;  adult.  Brunnich,  Cm.  Bor.  1764,  p.  25,  No.  100  ;  adult.  Gmelin, 
S.  N.  i.  pt.  ii.  1788,  p.  661.  Latham,  Ind.  Om.  ii.  1790,  p.  793,  No.  6.  Donn- 
dorff,  Beytr.  Zool.  ii.  pt.  i.  p.  819.  Scopoli,  Bemerk.  Naturg.  i.  p.  81,  No. 
94.  Muller,  Zool.  dan.  Prodr.  p.  16,  No.  136.  Pallas,  Zoogr.  R.-A.  ii.  1811, 
p.  360.  Temminck,  Man.  Orn.  ii.  1820,  p.  936.  Bonaparte,  Synopsis,  1828, 
p.  431.  Audubon,  Om.  Biogr.  iii.  1836,  p.  112;  v.  p.  428,  pi.  214.  Gould, 
B.  Eur.  V.  1837,  p.  pi.  401.  Brandt,  Bull.  Acad.  St.-Petersb.  U.  1837,  p. 
345.  Peabody,  Rep.  Nat.  Hist.  Massach.  1840,  ii.,  Birds,  p.  401.  Fleming, 
Hist.  Brit.  Anim.  1842,  p.  130.  Gray,  Genera  Birds,  iii.  1849,  p.  637.  Thomp- 
son, Nat.  Hist.  Ireland,  iii.  1861,  p.  236.  Bonaparte,  Gonsp.  Oav.  Comptes 
Rend.  1866.  Bryant,  Proc.  Bost.  Soc.  N.  H.  May,  1861,  p.  73.  Schlegel, 
Urinatores  Mus.  Pays-Bas,  1867,  p.  13.  Samuels,  Ornith.  and  051.  of  New 
England,  1867,  p.  664. 

Alea  (Utatnatna)  tarda,  Gassin,  Baird's  B.  N.  A.  1858,  p.  901. 

Pinguinut  tarda,  Bonnaterre,  Ency.  Method.  Om.  1790,  p.  29. 

Utamania  tarda,  Leach,  Stephens.  Shaw's  Gen.  Zool.  xiii.  1825,  p.  27 ;  quotes 
^^AUa  Haieri,  Ray,  Syn.  119."  Macgillivray,  Hist.  Brit.  Birds,  ii.  1862,  p.  346. 
Coues,  Pr.  A.  N.  S.  Philada.  Aug.  1861,  p.  249.  Boardman,  Pr.  Bost.  S.  N. 
H.  Sept.  1862,  p.  131.  Yerrill,  ibid.  Oct.  1862,  p.  142.  Yerrill,  Proc.  Essex 
Inst.  iii.  1863,  p.  160. 

Alea  piea,  Linnaeus,  S.N.  ed.  xii.  i.  1766,  p.  210  ;  immature  or  winter  plumage. 
Pallas.  Spic.  Zool  v.  1769,  p.  12.  Fabricius,  Fn.  Groen,  1780,  No.  61.  6me« 
lin,  S.  N.  i.  pt.  ii.  1788,  p.  551.  Latham,  Ind.  Orn.  ii.  1790,  p.  793,  No.  6; 
var.  0  and  y.  Donndorff,  Beytr.  Zool.  ii.  pt.  i.  1794,  p.  818;  quotes  *^Mer^u$ 
Bdlonii,  Johnston,  Av.  p.  226."  MUller,  Zool.  Prodr.  p.  17,  No.  138. 
Hermann,  Tab.  Affin.  Anim.  p.  225.    Pallas,  Zoog.  R.-A.  1811,  ii.  p.  361. 

Pinguintu pica,  Bonnaterre,  Ency.  Method.  Orn.  1790,  p.  30. 

Utamania  pica,  Leach,  Stephens,  Shaw's  Gen.  Zool.  xiii.  1825,  p.  30. 

Alea  balthiea,  Briinnich,  Orn.  Bor.  1764,  p.  25,  No.  101 ;  immature,  wanting 
white  line  from  eye  to  bill.  Gmelin,  S.  N.  i.  pt.  ii.  1788,  p.  551.  Mfiller, 
Prodr.  Zool.  p.  17,  No.  137.    Donndorff,  Beytr.  Zool.  ii.  pt  i.  1794,  p.  819. 

Alea  unisuleata,  Brunnich,  Orn.  Bor.  1764,  p.  25,  No.  102;  young,  not  having 
obtained  full  size  and  markings  of  bill. 
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AUa  minor,  Brisson,  Ornithologia,  vi.  1760,  p.  92,  No.  3,  pi.  8,  fig.  2. 
AUa  glacialis  et  mierorhyneha,  Brehm. 

Habitat. — European  and  American  coasts  of  the  Atlantic,  from  the  higher 
latitudes,  in  summer,  to  the  40^,  or  thereabouts,  in  winter.  Yerj  abundant. 
Specimens  in  all  the  American  museums,  and  most  prirate  collections.  Breeds 
in  great  numbers  on  the  islands  in  the  Gulf  of  St.  Lawrence,  and  on  the  coasts 
of  Labrador  and  Newfoundland  j  in  winter  strays  south  to  New  Jersey.  Arctic 
seas  of  both  hemispheres.  Rare,  or  accidental  in  the  North  Pacific.  Japan  I 
(Schlegel,  Mus.  Pajs-Bas.) 

Adult^  in  tummer. — Iris  bluish.  Mouth  chrome  yellow.  Bill,  feet  and  claws 
black ;  the  former  with  a  conspicuous  cunred  vertical  white  line  occupying  the 
middle  sulcus  of  both  mandibles,  continuous  from  one  to  the  other.  A  straight, 
narrow,  very  conspicuous  white  line  from  eye  to  base  of  culmen,  composed  of 
a  series  of  rery  short  stiff  setaceous  feathers,  sunk  below  the  level  of  the  others. 
Secondaries  narrowly  but  distinctly  tipped  with  white.  Head  and  neck  all 
around,  and  entire  upper  parts  black ;  this  on  the  sides  of  the  head,  chin  and 
throat  lustreless,  velvety,  tinged  with  fuliginous  or  brownish ;  on  the  upper 
parts  glossy  and  more  intense  in  color.  Inner  webs  of  primaries  light  brownish- 
gray  at  base.  Entire  under  parts  from  the  throAt,  including  under  surfaces  of 
wingrs  white. 

Adult  in  winter. — ^Upper  parts  lighter,  duller,  more  brownish-black ;  the  white 
of  the  under  parts  extending  to  the  bill,  and  on  the  sides  of  the  head  and  neck, 
sometimes  quite  to  the  nape. 

Tounffy  firtt  winter  — Similar  to  the  preceding ;  smaller,  the  bill  weaker, 
shorter,  less  elevated,  less  decurved  at  the  tip,  Uie  culmen,  rictus  t  nd  gonysw 
straighter,  the  sides  of  both  mandibles  smooth,  except  in  the  presence  of  one 
sulcus ;  bill  brownish-black,  the  sulcus  white.  Legs  and  feet  reddish  or 
brownish-black. 

Fledgelingt. — Billvery  small  and  slender ;  body  clothed  with  smoky  brown  or 
black  down,  lighter,  or  tending  more  or  less  to  grayish-white  below. 

The  white  stripe  from  the  eyes  to  the  bill  is  very  variable,  though  present  in 
the  g^eat  majority  of  individuals.  It  always  exists  in  the  adults  in  summer 
plumage,  bnt  is  sometimes  absent  in  specimens,  apparently  perfectly  adult,  in 
winter  plumage.  Its  presence  does  not  seem  to  be  amenable  to  any  very  gene- 
ral or  constant  law :  since  it  may  be  very  evident  in  very  young  birds,  not  yet 
folly  fiedged,  and  again  absent  in  apparently  mature  specimens,  as  just  stated. 
In  winter  specimens  it  is  frequently  interrupted  and  irregular,  wanting  the 
sharpness  of  definition  whieh  it  has  in  all  cases  of  adult  specimens  in  summer 
vesture. 

Dimennont:  Adult. — Length  (average)  18*00,  extent  about  2Y*00,wing  7*75,  tail 
3*50,  difference  between  outer  and  inner  feathers  1*25  *,  tarsus  1*25 ;  middle  toe 
and  claw  2*00,  outer  do.  the  same,  inner  do.  1*40  ;  chord  of  culmen  1*30,  its 
curve  1*50 ;  rictus  2*25  ;  gonys  -75 ;  nostrils  to  tip  '85 ;  greatest  depth  of  bill, 
(Just  anterior  to  nostrils,)  *90 ;  greatest  width  of  the  corneous  portion  *30. 

Young. — Length  15*00;  extent  22*00;  wing  7*00;  tail  3*00;  tarsus  1*00; 
chord  of  culmen  1  00;  rictus  1*75,  gonys  *60;  greatest  depth  of  bill  *60; 
greatest  width  *20. 

No  one  of  the  many  synonyms  of  this  species  involves  any  doubtful  point, 
all  being  based  upon  the  winter  plumage,  or  upon  the  absence  of  the  white 
line,  or  upon  an  undeveloped  condition  of  the  bill.  "  Alca  pica "  was  the 
most  firmly  established  of  these,  having  held  its  ground  until  1825  or  there- 
abouts. 

2.  Subfamily  Phaleridika. 
FRATERCULA,  Brieaon, 

iilea,  Linnfeus,  Syst.  Nat.   1744;  and  in  part  of  subsequent  editions ;  and  of 
the  older  authors. 
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Spheniteutf  Moehring,  Av.  Gen.  1752.    Not  of  authors. 

Fratereula,  Brisson,  Ornith,  1760  ;  and  of  many  aathors. 

Lundaj  Pallas,  Zoog.  R-A.  1811 ;  in  part. 

Mifrmon,  Illiger,    Prodromas,    1811;  and    of  most    authors.       Tjpe    Alca 

aretica  L. 
LarvCf  Yieillot,  Analyse,  1616.     (Type  Aka  aretiea  L.  fide  Gray). 
CeratobUpharum,  Brandt,  Ball.  Acad.  Imper.  St.  Petersb.  ii.  1837,  p.  348.  Type 

Alea  aretiea  L. 
Bill  rather  longer  than  the  head,  or  than  the  middle  toe  and  claw,  nearly  as 
high  at  the  base  as  long,  exceedingly  compressed,  the  sides  neaiiy  rertical,  the 
base  of  the  upper  man<Uble  with  an  eleyated  homy  ridge,  entirely  sarroanding 
it ;  the  basal  moiety  of  the  upper  mandible  with  its  sides  perfectly  smooth, 
forming  an  elongated  oblique  triangle  with  two  curved  sides ;  terminal  moiety 
with  three  or  four  deep  very  oblique  curved  grooves,  from  commissure  to 
culmen,  their  convexity  looking  forwards.  Under  mandible  without  a  basal 
ridge,  the  basal  moiety  smooth,  the  terminal  with  gprooves,  in  continuation  of 
those  of  the  upper  mandible.  Culmen  commencing  on  a  level  with  the  fore- 
head, thence  regularly  declinate,  very  convex,  with  unbroken  curve,  its  ridge 
sharp,  the  tip  acutely  pointed,  overhanging.  Rictus  perfectly  straight,  except 
at  the  end ;  the  angle  of  the  mouth  occupied  by  a  circular  callosity  fk  mem- 
branous tissue ;  gonys  ascending,  slightly  sinuate,  the  keel  sharp,  terminating 
posteriorly  in  a  thin,  elongated,  almost  hamular  process.  Nostrils  placed  just 
over  the  commissure,  linear,  long,  reaching  nearly  across  the  base  of  the 
smooth  triangular  space  of  the  upper  mandible.  No  nasal  foss« ;  both  eyelids 
furnished  with  prominent  callosities,  in  one  species  developing  into  a  slender 
acute  process.  No  crest ;  a  peculiar  furrow  in  the  plumage  behind  the  eyes, 
as  in  Lomvia,  Wings  of  ordinary  length  and  shape.  Tail  contained  two  and 
three-fifths  times  in  the  wing;  the  lateral  feathers  slightly  graduated,  the  cen- 
tral pair  shorter  than  the  next  ones.  Tarsus  very  short,  only  equal  to  the  inner 
toe  without  its  claw  ;  stout,  scarcely  compressed,  covered  with  minute  retica- 
lations,  except  for  a  short  space  in  front,  which  is  scuteUate.  Outer  toe  about 
equal  to  the  middle ;  its  claw  shorter  than  that  of  the  middle ;  middle  claw 
much  dilated  on  the  inner  edge ;  middle  and  outer  claws  slightly  curved,  not 
very  acute,  upright ;  inner  claw  very  large,  greatly  curved,  forming  a  semi- 
circle, exceedingly  acute,  usually  lying  horiiorUalf  not  upright.* 

A  very  peculiar,  though  well  known  genus  of  Alddm,  without  an  Intimate 
ally  except  Lunda.  The  essential  characters  lie  in  the  structure  and  config- 
uration of  the  bill,  the  rictal  and  palpebral  appendages,  and  the  shape  and  po- 
sition of  the  inner  claw ;  although  there  are  other  features  involved.  Lmia 
is  crested,  with  no  furrow  in  the  plumage,  no  palpebral  appendages,  and  a 
very  differently  shaped  bill. 

Three  distinct  species  represent  the  genus,  as  far  as  known.  They  are 
all  peculiarly  boreal  birds,  not  coming  far  south  even  in  winter.  One  is  tir 
tremely  abundant  on  the  shores  of  the  North  Atlantic ;  another  inhabits  the 
North  Pacific  exclusively ;  another  is  more  particularly  a  denisen  of  the  Arctic 
Ocean  at  large.    They  may  readily  be  distinguished  as  follows : 

SjHcieSy  (3). 

I.  A  slender  acute  upright  horn  on  the  upper  eyelid.    Black  of 

throat  extending  to  bill 1.  eomieulata. 


•  The  pecalior  positi«B,  no  less  than  aaasoal  shape  of  the  inner  claw  of  this  genus  is  a 
strongly-marked  character,  not  foand  in  anv  other  except  Ltrnda,  The  great  curvaHire 
and  extreme  sharpness  of  the  claw  could  not  be  maintained  were  it  vertically  placed  like 
the  other  claws,  as  it  would  be  worn  down  k^  constant  impaction  against  the  rocks  which 
the  birds  habitually  alight  upen.  Bat  in  the  usual  attitudes  and  movements  of  the  birds 
it  lies  perfectly  flat  on  its  side,  and  is  se  preserved  intact.  The  birds  make  great  use  of 
this  claw  in  diggins  their  burrows  or  in  fighting ;  and  the  preservation  of  the  instrument 
for  these  purposes  is  evidently  the  alterior  design  of  the  peoollar  direction  of  its  azia 
The  birds  have  the  power  of  bringing  it,  on  occasion  for  use,  into  a  vertical  poeltlon. 
These  &cts,  mayhap,  are  not  generally  known.    See  Pr.  A.  N.  8.,  Phila.,  1861,  p.  fl5i 
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II.  A  short  blunt  procesB  on  the  upper  ejrelld.    A  black  ring 
around  the  neck,  not  extending  to  bill. 

Bill  moderate;  chord  of  culmen  2*00,  the  cunre  2*10, 
the  ordinate  '30 ;  depth  at  base  1*40  (average),  wing 
6*50 2.  aretiea. 

Bill  large  ;  chord  of  culmen  2-40,  the  curve  2*60,  the  or- 
dinate '45  ;  depth  at  base  1-70  (average),  wing  7*25...    3.  glaeialU. 

Fratibcula  arctioa  (L,)  StepK 

Alea  aretiea^  Linnaeus,  S.  N.  x.  ed.  1758,  i.  p.  130,  n.  3.     Linnaeus,  S.  N.  xii. 

ed.     1766,   i.  p.  211,  n.  3.     Quotes   Ana$  aretiea^   Clus.,    Lunda,    Gesner, 

Pica   marina^  Ra^,  Ptitiaeut  marinuSj  Anders.      Brunnich,  Orn.  Bor.  1764, 

p.  25,  No.  103.     Gmelin,  S.  N.  i.  pt.  ii.  1788,  p    549,  No.  4.     Latham,  Ind. 

Orn.  ii.  1790,  p.  792,  No.  3.     Blumenbach,  Handb.  Naturg.  p.  228,  No.    1. 

Miiller,  Prodr.   Zool.  p.  17,  No.  140.     Hermann,   Tab.  Affin.  Anim.  p.  150. 

Donndorff,  Bejtr.  Zool.  ii.  pt.  i.  1794,  p.  815. 
Lunda  aretiea^  Pallas,  Zoog.  R.-A.  1811,  ii.  p.  365,  pi.  83.    Schlegel,  Urinatores 

Mus.  Pay-Bas.  livr.  ix.  1867,  p.   28.     (In  part    Confounds  glacialU  Leach 

with  the  present  species.) 
Fratercula  aretiea^  Stephens,  Shaw's   Gen.    Zool.  xiii.  1825,  p.  37.      Quotes 

^^labradora  Gm.  Lath."  as  sjn.     Fleming,  Hist.   Brit.   Anim.    1842,  p.  130. 

Thompson,  Nat.  Hist.  Ireland,  iii.  1851,  p.  221.     Gray,  Gen.  Birds,  iii.  1849, 

p.  637. 
Fratercula   (Ceratoblepharum)   aretiea^    Brandt,    Bull.    Acad.   St.    Petersb.  ii. 

1837,  p.  348. 
Mormon  areticoy  Illiger,  Prodromus,  1811,  p.    Naumann,  Isis.  v.  Oken,  1821,  p. 

783,  pi.  7,  figs.  5,  6,  7.    Audubon,  Orn.  Biog.  iii.  p.  105,  pi.  213.     Oct.  Ed. 

vii.  pi.  464.     Nuttall,  Man.  Orn.  ii.  1834,  p.  548.    Bonaparte,  Synopsis,  1828, 

p.  430.     Peabody,  Rep.  Nat.  Hist.  Mass.  1840,  ii.  Birds,  p.  401.  Macgillivray, 

Hist.  Brit.  Birds,  1852,  ii.  p.  365.     Coues,  Pr.  A.  N.  S.  Phila.  Aug.  1861,  p. 

251.    Boardman,  Pr.  Bost.  Soc.  N.  H.  Sept.  1862,  p.  131.     Verrill,  Proc. 

Bost.Soc.  N.  H.  Oct.  1862,  p.  142.  Verrill,  Proc.  Essex  Inst.  iii.  1864,  p.  160. 

Samuels,  Omith.  and  Ool.  of  New  England,  1867,  p.  566. 
Mormon  (Fratercula)  aretiea,  Bonaparte,  Comptes  Riendus,  A.pr.  1856,  p.  774. 

Oassin,  Birds  N.  A.  1858,  p.  903. 
Mormon  fratercula,  Temminck,  Man.  Orn.  ii.  p.  933.    Oould,  Birds  Europe,  v. 

1837,  p.        pL  403. 
Mormon  polarit  et  Orahm,  Brehm. 

Alca  deleta  Briinnich,  Orn.  Bor.  1764,  p.  25,  No.  104.  Toung. 
Alea  labradoriea,  Gmelin,  S.  N.  1.  pt.  ii.  1788,  p.  550,  No.  6.    Based  upon  the 

*<  Labrador  Auk  "  of  Pennant,  A.  Z.  1785,  ii.  p.  512,  No.  428  ;»  and  Lath. 

Syn.  iii.  i.  p.  318,  No.  4.     "Hab.  in  terra  Labrador ;  Aretiem  magnit.  12  ferfe 

poll.  long.  Rostr.  angustum,  mand.  sup.  obscnr^  rubra,  inf.  albida  nigro 

maculata ;  tempora  obscur^  alba,  gula,  alse,  et  cauda  brevis  obscurse,  pedes 

rubri."    Bonnaterre,  Ency.   Method.  Orn.   1790,  p,  33.   Donndorff,  Beytr. 

Zool.  ii.  pt  i.  1794,  p.  817. 
Alea  lahradora,  Latham,  Ind.  Orn.  ii.  1790,  p.  793,  No.  4.    Same  basis  as  that 

of  Gmelin.     <*  Rostro  carinato,  mand.  inf.  gibba,  ad  apicem  macula  nigra, 

oculorum  orbita  temporibusque  albidis,    *    *    color  corporis  fere  ut  in 

arctica,"  etc. — Not  Sagmatorrhina  lahradora  Cassin ,  which  is  S,  Lathami  Bp. 
Spheniseus,  Moehring,  A  v.  Gen.  1752,  p.  62,  No.  64.  Based  on^'Colymbi  species 

et  Alcse  species  "  of  Linnaeus'  sixth  edition.    *'  Rostrum  subouatum,  lateri- 

•The  following  is  Pennant's  description:— ** With  the  bill  an  inch  and  a  quarter  long* 
mnch  carinated  at  top,  not  very  deep,  a  little  convex ;  upper  mandible  dusky,  lower  whitish, 
marked  with  a  black  spot,  ana  angulated  like  that  of  a  gull :  crown  and  upper  part  of  the 
body,  wings  and  tail,  dusky ;  lower  part  white;  legs  red.  Sixe  of  the  former,**  (ArMca.) 
**  Innabiis  the  Labrador  coast?— Br.  Mus.** 
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bus  angnstissime  et  perpendUulariter  compresBis,  cutis  callosa  dura  in  basi 
mandibuli  superioris.    Ad  supercilia  comu  breue,"  etc. 

Coasts  and  Islands  of  the  North  Atlantic,  very  abundant.  Rare  in  the  North 
Pacific,  (Pallas,)  where  replaced  by  F.  eomieulata.  In  winter,  south  on  the 
American  Coast  to  Massachusetts.  Breeds  on  the  islands  in  the  Bay  of  Fundy, 
(Boardman).    Numerous  specimens  in  all  American  Museums. 

Adult  (^breeding  plumage,) — Iris  hasel  brown.  Eyelids  yermillion  red,  the 
fleshy  callosities  bluish  ash.  Base  of  bill  and  first  ridge  dull  yellowish,  the 
smooth  contained  space  bluish,  rest  of  bill  yermillion  red,  the  tip  of  the  lower 
mandible  and  the  two  terminal  grooves  yellowish.  Legs  and  feet  coral  red« 
claws  black.  Crown  of  head  grayish  black,  the  edges  of  which  are  sharply 
defined  against  the  color  of  the  sides  of  the  head,  chin  and  throat,  and  the  pos- 
terior edge  of  which  is  separated  by  a  very  narrow  but  distinct  transnuchal 
stripe  of  ashy  from  the  color  of  the  back.  Sides  of  head,  with  chin  and 
throat  ashy  white ;  nearly  white  between  the  eyes  and  bill,  and  with  a  max- 
illary stripe  or  area  of  blackish  ash  on  either  side  of  the  throat.  A  narrow, 
distinct  line  of  white  along  the  anterior  edge  of  the  antibrachium.  Entire 
upper  parts  glossy  black,  with  a  bluish  lustre,  continuous  with  a  broad  collar 
of  the  same  around  the  sides  and  front  of  the  neck.  Under  parts  from  the 
neck  pure  white,  the  elongated  feathers  of  the  flanks  and  sides  blackish.  Under 
surface  of  wings  pearly  ash-gray ;  inner  webs  of  primaries  and  secondaries 
dull  gray-brown,  the  shafts  brown,  blackish  at  tip  and  whitish  towards  the 
base. 

Length  13*50,  extent  24-00,  wing  6*50,  tail  about  2*25  ;  tarsus  1*00 ;  middle 
toe  1-40,  its  claw  *40  ;  outer  loe  1*40,  its  claw  *30;  inner  toe  1*00,  its  claw  '40; 
bill — chord  of  culmen  2*00,  its  curve  2*10;  depth  of  bill  at  base  1*40;  rictus 
1*25;  gonys  1*45 :  greatest  width  of  bill  (which  is  at  base  of  nostrils)  -60; 
length  of  nasal  slit  -35. 

Young. — Bill  much  smaller  and  weaker  than  in  the  adult ;  without  the  basal 
ridge,  and  with  only  slight  indications  of  the  warty  callosities  at  angle  of  ric- 
tus ;  the  terminal  grooves  wanting,  or  faintly  indicated ;  the  culmen  much 
less  convex ;  the  gonys  convex  and  ascending  posteriorly,  without  the  sharp 
hamular  process  at  base.  Such  are  the  general  characteristics  of  the  young, 
though  full-grown  bird.  Birds  not  grown  have  their  bill  much  smaller  still, 
entirely  without  grooves  or  ridges,  acute  at  the  apex,  the  culmen  and  gonys 
perfectly  straight ;  the  lateral  aspect  of  the  bill  is  almost  an  equilateral  trian- 
gle. Bill  basaliy  blackish  ;  terminally  yellowish.  Leg^  and  feet  reddish  yellow, 
obscured  with  dusky.  The  eyelids  want  the  fleshy  processes.  In  colors  of 
plumage  the  young  birds  are  almost  exactly  like  the  parents,  except  that  the 
ashy  of  the  sides  of  the  head  is  tinted  with  sooty  black,  more  or  less  directly 
continuous  with  the  black  of  the  crown,  and  lightening  into  a  dusky  ash  on 
the  auriculars  and  lower  parts  of  the  sides  of  the  head. 

Nestlingt  are  covered  with  blackish  down,  becoming  whitish  on  the  under 
parts  from  the  breast  backwards. 

This  species  presents  little  variation  in  any  respect  from  the  conditions  as 
above  described.  The  dimensions  do  not  vary  much,  and  even  the  bill  is  very 
constant  in  size,  shape  and  colors.  The  plumage  of  the  adults  scarcely  pre- 
sents appreciable  variation. 

The  protuberance  on  the  lower  eyelid  is  horizontal,  and  occupies  the  whole 
length  of  the  lid.  That  on  the  upper  eyelid  is  nearly  perpendicular,  and 
higher  than  broad ;  but  is  short,  obtuse  and  never  developed  into  an  acute 
process. 

There  is  absolutely  no  difference  between  American  and  European  speci- 
mens. The  footnote  on  page  251,  Pr.  A.  N.  S.  Phila.  for  1861,  is  to  be  can- 
celled as  wholly  erroneous. 

No  bird  of  the  family  of  Alcida  is  better  known  than  the  present  species.  It 
is  the  type  of  the  LinnsBan  genus  Alea  of  1744,  but  not  of  1758,  nor  of  subse- 
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quent  editions  of  the  "  Sjttem."  Though  so  long  known,  it  has  few  synonyms 
beyond  those  resulting  from  its  reference  to  divers  genera.  Alca  "  deleta  " 
Briinnich,  is  the  young  bird.  So  also,  beyond  a  doubt,  is  the  Alca  *'  labra> 
dorica"  of  Gmelin,  which  has  been  so  differently  interpreted  by  various 
authors.  Bonaparte  even  says  it  is  certainly  his  Sagmatorrhina  Lathami,  though 
he  does  not  adopt  the  name  labradoroj  as  it  wodld  imply  a  geographical  error. 
Mr.  Cassin,  however,  uses  it  in  connection  with  the  Sagmatorrhina.  It  is  based 
upon  the  "  Labrador  Auk  "  of  Pennant.  The  diagnosis  of  this  author,  and 
that  given  by  Gmelin  and  Latham,  are  reprinted  above,  for  facility  of  reference. 
If  the  reader  will  take  the  trouble  to  study  these  three  descriptions,  he  will 
not  be  likely  to  regard  them  as  diagnoses  of  Sagmatorrhina  Lathami. 

This  species  is  the  type  of  Moeh ring's  genus  Sphenisctu  ;  and  a  person  ad- 
dicted to  iconoclasm  in  the  matter  of  nomenclature  might  cut  a  fine  dash  on 
the  strength  of  this  fact. 

Fbatercula  glacialib,*  Leaeh. 

Mormon  glaeialis,  *' Leach,"  Naumann,  Isis,  1821,  p.  782,  pi.  7,  fig.  2.    Not  of 

Audubon  and  Gould,  who  figure  and  describe  corniculata.    Newton,  Ibis, 

1865,  p.  212.     Malmgren,  Gab.  Journ.  f.  Ornith.  xiii,  1865,  p.  394;  critical 

discussion  of  relationships  to  arctica. 
f  Mormon  glaeialiM,  Bonaparte,  Synopsis  B.  U.  S.  1828,  p.  429.     Probably  only 

arcticiu.     Boardman,  Pr.  Bost.  Soc.  Nat.  Hist.  Sept.  1862,  p.  132  ;  and  Yer- 

rill,  Proc.  Essex  Inst,  iii,    1864,  p.   160.      Grand  Menan,  Bay  of  Fundy. 

These  two  authors  rely  for  the  locality  upon  Audubon's  authority,  very 

questionable  in  this  instance. 
Fratercula  gladali*^  Leach,  Stephen's  Gont.  Shaw's  Gen.  Zool.  xiii,  1825,  p.  40, 

pi.  4,  fig.  2.     Gray,  Genera  Birds,  iii,  1849,  p.  637. 
Mormon  {^Fratercula)  glacialit^  Bonaparte,  Tab.  Gomparatif  Pelagiens,  Gomptes 

Rendus,  zlii,  1856,  p.  774.     Gassin,  Baird's  B.  N.  A.  1858,  p.  903. 
Lunda  arctica^  Schlegel,  Urinatores  Mus.  Pays-Bas,  ix.livr.  1867,  p.  28,  in  part  ; 

"  Specimina  aliquantulum  majora  ex  insula  Spitzbergen." 

Goasts  of  the  North  Atlantic  ;  but  a  more  boreal  species  than  F,  arcHcus  ; 
Arctic  Ocean.  Spitzbergen.  Near  Port  Foulke,  Greenland,  (Mus.  Smiths.  Inst.), 
'*  Europe,"  Greenland,  (Mus.  Acad.  Philada.)  Not  authenticated  as  occurring 
on  the  coast  of  Maine. 

(No.  24,3C2,  Mus.  Smiths.,  near  Port  Foulke,  Greenland,  Aug.,  1861 ;  adult ; 
Dr.  I.  I.  Hayes.)  With  the  colors,  and  much  the  general  aspect  of  F,  areticus. 
Larger  than  that  species.  Protuberance  on  upper  eyelid  more  decidedly  aci- 
cular;  in  fact  intermediate  in  size  and  pointedness  between  that  of  F.  arctica 
and  F,  corniculata.  Bill  much  larger,  comparatively  and  absolutely,  than  that 
of  arctica^  and  differently  shaped ;  its  colors  about  the  same.  Bill  very  deep 
at  the  base,  the  basal  ridge  rising  high  on  the  forehead ;  culmen  much  arched, 
towards  the  end  dropping  nearly  perpendicularly  downwards,  so  great  is  its 
convexity.  Upper  mandible  with  four  decided  grooves  ;  the  lower  with  three, 
being  one  more  on  each  than  is  usual  in  arctica.  Gonys  more  convex  in  out- 
line, yet  not  produced  posteriorly  into  so  acute  a  hamular  process.  Length 
14-50:  extent  about  2600;  wing  7*25;  tail  2-25;  tarsus  1*20;  middle  toe 
and  claw  1*90,  outer  do.  1*90,  inner  do.  1*45;  bill:  chord  of  culmen  2*40,  its 
convexity  2*60,  ordinate  of  the  curve  '45 ;  depth  of  bill  at  base  1*70,  length 
along  rictus  1*50,  along  gonys  1*60;  greatest  width  of  bill  -65;  length  of  nasal 
aperture  *40. 

The  developement  of  the  bill,  changes  of  plumage,  and  individual  variations 
of  this  species  are  doubtless  identical  with  those  of  arctica.  Young  birds  of 
the  two  species  might  not  be  satisfactorily  distinguishable. 

Though  this  species  is  so  very  near  arctica  it  is  probable  that  the  majority 
of  authors  would  accord  to  it  specific  rank.  It  is  apparently  larger  in  all  its 
parts ;  the  callosity  on  the  upper  eye-lid  tends  in  shape  towards  that  of  corni- 
culata; the  bill  is  not  only  much  larger  every  way  than  that  of  arctica^  but  has 
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a  decidedly  different  shape,  owing  chiefly  to  its  greater  depth  at  base,  as  com- 
pared with  its  length,  and  much  greater  convezitj  of  culmen.  The  only  ques- 
tionable relationship  is  with  aretiea  ;  the  bird  is  certainly  not  cormeuUU€L 

This  species  is  usually  cited  by  New  England  writers  as  occurring  off  the 
coast  of  Maine  in  winter.  (Grand  Menan,  entrance  of  the  Bay  of  Fondy.)  In 
this,  however,  they  only  quote  Audubon's  authority,  which  is  not  reliable  in 
this  instance,  as  he  himself  says  that  he  "  rather  supposed  than  was  actually 
certain  that  the  birds  observed  were  large-billed  Puffins."  The  case  is  ren- 
dered still  more  problematical  by  the  fact  that  Audubon's  ''Large-billed 
Puffin,  Mormon  glacialit  Leach,"  is  really  the  eomieulata  Naumann,  described 
and  figured  from  specimens  procured  in  London,  from  Mr.  Gould,  who  also,  in 
the  '^  Birds  of  Europe,"  mistakes  the  true  plaeialis  Leach  for  eomieulata  Nau- 
mann Subsequent  writers  will  do  well  to  expunge  the  name  of  this  species 
from  their  local  lists  of  the  birds  of  New  England.  It  is  exceedingly  improb- 
able that  the  true  eomieulata  occurs  on  the  New  England  coast. 

This  species  is  usually  cited  as  having  been  introduced  in  Stephens'  Con- 
tinuation of  Shaw's  General  Zoology  (1825) ;  but  must  have  appeared  some 
years  previous,  since  Naumann  quotes  "  Mormon  glaeUdU  Leach,"  in  the  Isis, 
1821.     It  was  probably  named  by  Leach  about  1816-18. 

Fbatkbcula  oorniculata,  {Naumann)y  Oray, 

Mormon  eomieulata^  Naumann,  Isis  v.  Oken,  1821,  p.  762,  pi.  7,   figs.  3,  4. 

(Kamtschatka.)     Cassin,  Pr.  A.  N.  S.  Philada.  1862,  p.  324.     (Behring's 

Straits.) 
Mormon  (Fratereula)  eomieulata^  Bonaparte,   Comptes  Rendus,  1856,  p.  774. 

Cassin,  Baird's  B.  N.  A.  1858,  p.  902. 
Fratercula  eomieulata^  Gray,  Gen.  Birds,  iii,  1849,  p.  637,  pi.  174. 
Fratereula  (Ceratoblepharum)  eomieulata^  Brandt,  Bull.  Acad.  St.  Petersb.  ii, 

1837,  p.  348.     Quotes  "  Mormon  eomieulatum,  Kittlitz,  Kupfer,  i." 
Mormon  glacialis^  Audubon,  Om.  Biogr.  iii,  1835,  p.  599,  pi.  293,  fig.  1.     Id.  B. 

Amer.  vii,  p. ,  pi.  463.    Not  of  authors.    Gould,  Birds  Bur.  r,  1837,  pi. 

404.     Not  of  authors. 
f  Fratereula  glaeialia^  Vigors,  Zool.  Voy.  Blossom,  1839,  Ornith.  p.  33.    Prob- 
ably not  true  glacialit. 
Lunda  eomieulata^  Schlegel,  Urinatores  Mus.  Pays-Bas,  livr.  iz,  1867,  p.  28. 

Coasts  and  Islands  of  the  North  Pacific  and  Arctic  oceans.  Kamtschatka, 
(Mus.  Acad.  Phila.)  Sitka,  (Schlegel,  Mus.  Pays-Bas.)  Kotzebue  Sound,  and 
St.  Michael's,  Russian  America,  (Mus.  Smiths.  Inst.)  Southern  extension  on 
west  coast  of  America  not  determined.  Not  recordea  from  the  North  Atlantic. 

Adultj  breeding  plumage,  (No.  46,503,  Mus.  Smiths.,  St.  Michael's,  Russian 
America,  June  27,  1866 ;  H.  M.  Bannister.)  Bill  very  large,  especially  high  at 
the  base  for  its  length,  the  height  being  about  equal  to  the  chord  of  the  cul- 
men, exclusive  of  the  width  of  the  basal  rim ;  base  of  culmen  and  angle  of 
gonys  both  produced  far  backward,  giving  a  greatly  curved  outline  to  the  base 
of  the  bill  along  the  feathers  of  the  sides  of  the  head ;  sides  of  the  bill  not  dis- 
tinctly divided  into  two  compartments ;  nearly  plane  and  smooth  in  their  entire 
length,  with  only  thiee  faintly  pronounced  short  grooves  ;  culmen  exceedingly 
convex,  regularly  arched  in  the  arc  of  a  perfect  circle ;  the  tip  of  the  upper 
mandible  acute,  moderately  overhanging,  the  basal  rim  broad  and  prominent ; 
rictus  (not  including  the  part  beyond  the  basal  rim  of  the  upper  mandible) 
very  short,  only  equal  to  the  height  of  the  upper  mandible  at  base ;  gonys 
sinuate,  at  first  convex  in  outline,  then  slightly  concave ;  its  length  but  litUe 
less  than  the  chord  of  the  culmen.* 

Appendage  of  the  upper  eye-lid  produced  into  a  long,  slender,  acutely  pointed 

•  The  lower  mandible  in  this  specimen  is  so  thin  near  the  angle  of  the  gonys  as  to  be 
transparent.    Ordinary  type  can  be  read  throngb  it. 
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upright  spine;   that  of  the  lower  eje-lid  much  as  in  other  species  of  the 
genos. 

Form  otherwise  as  in  J*,  aretiea  and  ffladaUa.  Larger  than  the  former,  about 
the  size  of  the  latter. 

Crown  of  the  head  deep  grajish  black ;  the  patch  of  this  color  triangular  in 
shape,  narrowing  anteriorly  to  a  point  at  the  base  of  the  culmen.  Sides  of  the 
head  white ;  the  farrow  in  the  plumage  behind  the  eye,  and  the  sides  of  the 
lower  jaw  tinged  with  dark  ash.  A  narrow  distinct  line  of  white  along  the 
edge  of  the  fore-arm.  Entire  upper  parts  very  glossy  blue-black ;  a  duller, 
more  fuliginous  shade  of  black  encircling  the  neck  before,  and  running  for- 
wards on  the  throat  and  chin  quite  to  the  bill.  Other  under  parts  pure  whtte, 
except  a  few  elongated  blackish  feathers  on  the  sides  and  flanks.  Under  sur- 
face of  wings  dark  pearly  ash.  Legs  and  feet  orange  red,  the  webs  tinged 
with  rermillion.  Claws  brownish  black.  Palpebral  appendages  apparently 
ashy  black.  Bill  yellow,  tinged  with  red,  the  terminal  portion  blackish.  Ric- 
tal  callosities  brilliant  yellow  orange. 

Length  14*50 ;  extent  24-50 ;  wing  7*25 ;  tail  2'T5 ;  tarsus  1-10 ;  middle  toe 
and  claw  2*00 ;  outer  do.  1-90,*  under  do.  1.35  ;  bill :  chord  of  culmen  2*00, 
its  curve  2-25  ;  rictus  from  basal  rim  to  tip  1-20;  gonys  1*75;  depth  of  bill  at 
base  1*80  ;  its  greatest  width  *60;  length  of  nasal  slit  *40;  length  of  superior 
palpebral  appendage  -35. 

This  interesting  species  may  be  recognized  at  a  glance  by  the  prominent 
horn  over  the  eye,  and  the  extension  of  the  black  collar  on  the  throat  to  the 
bill.  The  bill  also  differs  from  that  of  either  of  the  other  species  in  its  short- 
ness, compared  with  its  great  depth  at  the  base,  and  the  nearly  smooth  sides, 
which  are  not  distinctly  divided  by  a  ridge  or  groove  into  two  compartments. 
The  bill  is  also  comparatively  thinner  than  that  of  the  other  species,  and  dif- 
ferently colored. 

Prof.  Naumann  first  described  this  species  from  Kamtschatka  in  his  valu- 
able memoir  on  the  genus  in  the  Isis,  as  above  cited.  It  has  been  occasionally 
confounded  with  gladalU  Leach,  which  is  quite  a  different  bird.  It  is  a  North 
Pacific  and  Arctic  species,  not  recorded  from  the  Atlantic.  Excellent  speci- 
mens are  contained  in  the  Philadelphia  Academy  and  Smithsonian  Institution ; 
one  of  those  in  the  collection  of  the  last  named  is  probably  the  original  of 
Audubon's  plate  of  "glacialis." 

LUNDA,  PdlUu. 

AleOf  Pallas,  Spic.  Zool.  v,  1769;  in  part;  and  of  some  older  authors. 
Lundoy  Pallas,  (ex  Gesn.)  Zoog.  R.-A.  1811.    Type  Alea  eirrhatOy  Pallas. 
Mormon^  Illiger,  Prodrome,  1811 ;  in  part ;  and  of  most  authors. 
FraUreulay  Stephens,  Shaw's  Gen.  Zool.  xiii,  1825;  in  part;  not  of  Brisson. 
Chfmnoblephamm^  Brandt,  Bull.  Acad.  Imper.  St.  Petersburg,  ii,  1837,  p.  349. 
Type  Alea  eirrhatay  Pallas. 

With  somewhat  the  general  aspect  of  Dratereula,  No  homy  appendages  to 
the  eyelids.  No  furrow  in  the  plumage  behind  the  eyes.  An  extremely 
elongated  crest  on  each  side  of  the  head.  Upper  mandible  with  only  an  indi- 
cation of  a  basal  ridge  along  its  sides ;  the  culmen  divided  into  two  parts, 
whereof  the  basal  is  surmounted  by  a  prominent  widened«ridge,  ending  ab- 
ruptly; sides  of  upper  mandible  with  three  well  marked  curved  grooves, 
widely  separated,  whose  convexity  points  backwards.  Under  mandible  with 
its  sides  perfectly  smooth,  and  its  base  very  convex,  not  concave.  Rictus  very 
sinuate ;  gonys  slightly  curved.    Feet,  wings  and  tail  as  in  Fratereula, 

The  above  diagnosis  indicates  only  the  principal  features  wherein  this 
genus — or  subgenus,  as  might  be  contended  with  some  reason — differs  from 
Fratereula.  Except  in  the  bill,  eye-lids  and  crest,  the  genus  is  exactly  Frater^ 
euloj  but  the  differences  in  these  points  seem  sufficient  to  warrant  generic 
separation. 
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LUHDA   OntBHATA,  Follot, 

Alea  eirrhata,  Pallas,  Spic.  Zool.  1769,  v,  p.  Y,  pi.  1,  and  pi.  2,  figs.  1,  2,  3. 
Quotes  Steller,  Nov.  Comm.  Petrop.  iv,  p.  421,  pi.  12,  fig.  16.  Gmelin,  S. 
N.  i,  pt  il,  1788,  p.  553.  Quotes  Pennant,  A.  Z.  ii,  p.  513,  No.  432.  Latham, 
Ind.  Orn.  ii,  1799,  p.  791,  No.  2.  Donndorff,  Beytr.  Zool.  ii,  pt.  i,  p.  822,  No. 
10.  Quotes  Anas  aretiea  drrhata^  Steller.  Sander,  Grdsse  u.  Schonh.  in 
Natur.  i,  p.  244.  Hermann,  Tab.  Aff.  Anim.  p.  150  ;  and  of  the  other  early 
authors. 

Lunda  eirrhata^  Pallas,  Zoog.  R.-A.  ii,  1811,  p.  363,  pi.  82.  Schlegel,  Urina- 
tores  Mus.  Pays-Bas,  1867,  p.  27. 

Mormon  {Lunda)  eirrhata^  Bonaparte,  Comptes  Rend.,  1856,  p.  774.  Cassin, 
Baird's  B.  N.  A.  1858,  p.  9«2. 

Mormon  drrhatay  Bonaparte,  Syn.  1828,  p.  429.  Audubon,  Orn.  Biogr.  ill, 
1835,  p.  36  >,  pi.  249,  figs.  1,  2.     (Kennebec  R.,  Me.)     Audubon,  B.  Amer. 

vii,  1844,  p. ,  pi. — .    Boardman,  Proc.  Bost.  Soc.  N.  H.  1862,  p.  132. 

(Maine).  Verrill,  Proc.  Essex  Inst,  iii,  1864,  p.  160.  (Maine).  Heermann, 
Pac.  R.  R.  Rep.  x,  1859,  Route  to  California,  Birds,  p.  75.  Cooper  and  Suck- 
ley,  Pac.  R.  R.  Rep.  xii,  pt.  ii,  1859,  p  283. 

Mormon  eirrata^  Naumann,  Isis,  1821,  p.  781,  pi.  7,  fig  1. 

Fratercula  eirrhata^  Stephens,  Shaw's  Gen.  Zool.  xiii,  1825,  p.  40.  Vieillot, 
Gal.  Ois.  ii,  1825,  p.  240,  pi.  296.  Vigors,  Zool.  Voy.  Blossom,  Omith.  1839, 
p.  33.  Gray,  Gen.  Birds,  iii,  1849,  p.  637.  Cassin,  Pr.  A.  N.  S.  Phila.  1862, 
p.  324. 

Fratercula  {Oymnoblepharum)  eirrata^  Brandt,  Bull.  Acad.  St.  Petersb.  ii,  1837, 
p.  349. 

Arctic  Ocean ;  Coasts  and  Islands  of  the  North  Pacific ;  on  the  American 
side  south  to  California ;  of  occasional  occurrence  on  the  Atlantic  Coast  of 
North  America,  (Kennebec  River,  Audubon :  spec,  obtained ;  Bay  of  Fundy, 
in  winter,  Yerrill,)  Spec,  in  Mus.  Acad.  Philada.,  Mus.  Smiths.,  Cab,  Geo.  N. 
Lawrence,  authors  Cab.,  etc. 

Bill  very  large  and  heavy,  much  longer  than  the  head  or  middle  toe  and 
claw,  its  depth  at  base  three-fourths  its  length ;  excessively  compressed,  the 
sides  nearly  perpendicular,  except  at  base  of  upper  mandible,  where  they  bulge 
a  little.  Upper  mandible  divided  into  two  portions ;  the  basal  part  with  its 
sides  perfectly  smooth,  bounded  along  the  base  by  a  slight  oblique  ridge  of 
subcorneous  tissue,  which  is  scarcely,  however,  elevated  above  the  common 
plane,  and  is  minutely  studded  with  points ;  bounded  above  by  a  prominent 
wide  ridge  formed  of  an  accessory  corneous  piece  which  surmounts  this  por- 
tion of  the  culmen ;  bounded  below  by  the  nasal  slit ;  bounded  anteriorly  by 
a  deep  groove  whose  convexity  looks  backwards ;  these  four  boundaries  en- 
closing a  subtrapezoidal  space.  The  terminal  part  smooth,  except  in  the 
presence  of  three  widely  separated,  oblique,  curved,  deep  grooves,  whose  con- 
vexity looks  backwards.  Lower  mandible  with  the  sides  perfectly  smooth,  the 
base  convex,  the  convexity  looking  backwards,  with  slight  indication  of  a 
ridge  of  punctulated  subcorneous  tissue.  General  outline  of  culmen  convex ; 
this  convexity,  however,  interrupted  near  the  middle  by  a  notch,  forming  a  re- 
entrant angle  between  the  two  parts  of  the  culmen,  each  of  which,  taken 
separately,  is  convex  in  outline — the  anterior  part  the  roost  so.  Rictus  exceed- 
ingly sinuate,  the  tip  of  the  upper  mandible  being  almost  perpendicularly  hung 
over  that  of  the  lower ;  the  angle  of  the  mouth  occupied  by  a  large  fibrous 
or  membranous  excrescence,  nearly  circular  in  outline,  turgid  in  life ;  in  the  dry 
state  shrunken  and  minutely  punctulated.  This  peculiar  warty  excrescence 
seems  of  nearly  the  same  structure  as  the  base  of  the  bill  itself,  with  which  it 
is  directly  continuous.  Nasal  slit  short,  linear,  subbasal,  placed  close  to  the 
commissural  edge  of  the  upper  mandible.  Palate  and  floor  of  mouth  both 
deeply  excavated  ;  the  cutting  edge  of  both  mandibles  exceedingly  sharp. 

The  eyelids  are  naked  along  the  edge,  but  present  no  thickening  or  unusual 
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fleshiness.  The  crest  springs  chieflj  from  what  would  otherwise  be  a  naked 
linear  groove  in  the  plumage  from  the  eyes  to  the  extreme  occiput.  Some  of 
the  feathers  begin  to  grow  much  above,  if  not  a  little  anterior  to,  the  eyes. 
The  crest  in  peifectly  adult  birds  is  more  than /our  inches  long.  The  feathers 
have  exceedingly  slender,  delicate  shafts,  and  loose,  entirely  disconnected, 
though  quite  lengthy  fibrillsB  ;  and  a  peculiar  silky  glossiness. 

The  wings  are  of  the  usual  size  and  shape  in  this  family.  The  tail  is  com- 
paratively somewhat  longer,  perhaps,  than  in  any  other  Alcidine  bird ;  the 
lateral  feathers  a  little  graduated ;  the  central  pair  shorter  than  the  next,  pro- 
ducing an  emargination.  The  legs  are  as  in  Fratereula.  The  claw  of  the  inner 
toe  presents  the  curious  character  which  has  already  been  dwelt  upon  in  con- 
nection with  F.  arctiea. 

Adult. — Bill  orange-red;  the  basal  moiety  of  both  mandibles  livid  horn  or 
enamel  color;  the  punctulated  basal  ridge,  and  rictar callosities  more  yellow- 
ish. Legs  and  feet  obscure  reddish  ;  the  webs  bright  coral  red ;  claws  brown- 
ish-black. Edges  of  eyelids  red ;  "  iris  pale  blue."  Crests  pale  straw-yellow  ; 
some  of  the  posterior  feathers,  which  grow  from  the  black  part  of  the  head, 
black  at  base.  Face  pure  white,  abruptly  defined.  This  white  occupies  the 
lores  and  sides  of  the  head  to  the  base  of  the  crest,  and  encircles  the  bill, 
broadly  on  the  sides,  narrowly  above  and  below.  The  black  of  the  crown 
comes  down  the  forehead  to  within  a  fourth  of  an  inch  of  the  culmen  ;  just  fill- 
ing the  crown  between  the  crests,  and  ending  with  a  directly  transverse  out- 
line. The  white  on  the  side  of  the  lower  jaw  extends  to  within  about  the  same 
distance  from  the  under  mandible.  A  narrow,  very  distinct  pure  white  line 
along  the  anterior  edge  of  the  fore-arm.  Entire  upper  parts,  and  under  tail 
coverts  glossy  black  ;  sides  of  head  and  neck,  and  throat  and  breast  fuliginous 
brownish-black ;  other  under  parts  the  same,  but  more  grayish  ;  under  surfaces 
of  wings  smoky  gray.  Wings  and  tail  black  ;  the  inner  webs  of  the  feathers 
brownish-black  ;  the  shaft  of  the  first  primary  whitish  on  its  under  surface  to- 
wards its  base. 

The  preceding  description  is  taken  from  an  unusually  fine  specimen  (No. 
46,494,  Mus.  Smiths.  ^,  Sitka,  May,  1867),  representing  the  very  highest  con- 
dition of  maturity.  The  crest  is  more  than  four  inches  long.  It  is  not  often 
that  such  very  perfect  specimens  are  met  with  in  collections. 

Length  between  15-00  and  16-00 ;  wing  7*75 ;  tail  about  2*00 ;  tarsus  1*30  ; 
middle  toe  2*00,  its  claw  '50 ;  outer  toe  1*80,  its  claw  *40;  inner  toe  1*25,  its 
claw  -50 ;  bill :  greatest  depth  (a  little  in  front  of  extreme  base)  1-90 ;  greatest 
width  (at  angle  of  mouth)  -90 ;  chord  of  culmen  2-40,  of  which  the  terminal 
portion  is  1*40;  rictus  about  1*90;  gonysl*60;  greatest  depth  of  upper  mandi- 
ble 1*15 ;  nostrils  *25  long. 

Young  {/uU  grown). — Bill  smaller  than  in  the  adult,  and  not  so  deep  at  the 
base ;  sides  of  terminal  moiety  of  upper  mandible  perfectly  smooth ;  chord  of 
ealmen  2*00  ;  depth  of  bill  at  base  1*40.  No  crest;  slight  indications  of  it  in 
some  short  yellowish  filamentous  feathers  on  the  auriculars.  White  line  on 
fore-arm  imperfect.  White  about  head  as  in  the  adult ;  but  the  black  reaches 
nearly  or  quite  to  the  base  of  the  culmen  and  gonys.  Otherwise  like  the  adult ; 
the  under  parts  rather  more  grayish.  The  bill  and  feet  appear  to  have  been 
less  brighUy  colored. 

This  strange  bird  fairly  disputes  with  PhaUrit  piittaeula  the  claim  to  be  re- 
garded as  the  oddest  of  the  odd  species  of  this  family.  The  peculiar  configura- 
tion of  the  bill  strongly  characterizes  it  at  all  ages,  independently  of  its  re- 
markable head-markings.  Though  known  for  about  a  century,  it  has  received 
no  specific  synonyms  from  any  of  the  writers  whose  works  have  been  examined 
in  the  preparation  of  the  present  memoir.  Specimens  are  contained  in  nearly 
all  the  American  collections.  The  bird  is  authenticated  as  occurring  on  the 
coast  of  Maine. 
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GERAT0RH7NCHA,  Bonaparte, 

Alea^  Pallas,  Zoog.  R.-A.  ii,  1811,  in  part;  not  of  authors. 

Phaleritj  Bonaparte,  Zool.  Jonm.  iii,  1827  ;  not  of  authors. 

Cerorhinea*  Bonaparte,  Syn.  U.  S.  Birds,  1828.    Type  C,  oceidetUaUt,  Bp.  =  A. 

monoceratOy  Pall. 
Chimerinay  Eschscholtz,  Zool.  Atlas,  1829.    Type  C.  eomuta^  Esch.  s=  A.  mono- 

ceratOj  Pall. 
UriOf  Audubon,  B.  Am.  vii,  1844,  in  part ;  not  of  authors. 
Simorhynehwy  Schlegel,  Mus.  Pays-Bas,  1867,  livr.  ix,  in  part;  not  of  Merrem. 

Base  of  upper  mandible  with  a  large  upright  horny  protuberance.  Under 
mandible  with  an  accessory  corneous  piece  interposed  between  its  rami,  near 
their  symphysis.  Bill  shorter  than  the  head,  stout,  very  deep  at  the  base, 
tapering  rapidly  to  the  tip,  much  compressed,  the  sides  erect,  smooth,  the  cul- 
men  very  convex,  the  rictus  gently  curved,  the  gonys  nearly  straight,  except  at 
symphysis,  where  it  is  bulging.  Nostrils  short,  linear,  subbasal,  marginal, 
impervious.  Eye  small ;  no  palpebral  appendages.  No  crest ;  no  furrow  be- 
hind the  eyes ;  slender  elongated  feathers  on  each  side  of  the  head.  Inner 
lateral  claw  of  usual  size,  shape  and  position.  Other  details  of  form  almost 
exactly  as  in  Fratereula.    Size  large ;  general  form  robust. 

This  curious  genus  may  readily  be  distinguished  from  all  others  of  the  family 
by  the  characters  indicated  in  the  two  first  sentences  of  the  above  diagnosis. 
The  intercalation  of  an  accessory  corneous  element  at  the  mandibular  sym- 
physis is  an  entirely  unique  feature  in  this  family.  It  seems  very  much  like 
the  "  interramicora,"  as  the  writer  has  elsewhere  called  it,  which  is  found  in 
the  albatrosses,  as  one  of  the  characters  which  distinguish  those  birds  from 
other  ProcellarudsB,  In  the  present  instance,  it  is  a  feature  of  especial  import- 
ance and  value,  as  it  helps  greatly  to  distinguish  this  genus  from  Sof^matorrkmaf 
or,  to  be  more  explicit,  to  separate  S,  StieJdeyi  from  C,  tnonocerata  in  erery  stage 
of  growth. 

The  affinities  of  this  genus  are  decidedly  yriih  Fratereulaf  Bfttr  SoffmatarrkiMt, 
of  course.  Aside  from  the  peculiarities  of  the  bill,  it  agrees  with  the  former  in 
most  points  of  structure,  except  the  eyes  and  inner  lateral  claw.  It  does  not 
require  comparison  with  any  other  genus.  It  is  represented  by  only  a  single 
species,  according  to  the  writer's  way  of  thinking, — SuekUjfi  falling  most 
naturally,  as  well  as  can  be  judged  at  present,  in  Sagmatorrkina, 

Gkbatobbtvcha  xohockbata  (Pall,)  Cat*, 

Alea  monoeerataj  Pallas,  Zoog.  R.-A.  ii,  1811,  p.  362,  No.  411. 
Cerorhina  tnonocerata.  Gassin,  Baird's  B.  N.  A.  1858,  p.  905.    Gooper  and  Suck- 
ley,  Pacific  R.  R.  Rep.  xii,  pt.  ii,  1859,  p.  284. 
Simorhynehui  monoc0ra/iM,  Schlegel,  Urinatores  Mus.  Pays-Bas, livr.ix,  1867,  p.  26. 

Gites  Sagmathorina  [lege  Sagmatorrhina]  Lathami  Bp.  and  Cerorhina  AidUfyi 

Gass.  as  young. 
Phaleria  eerorhynca,  Bonaparte,  Zool.  Jour,  iii,  1827,  p.  53. 
Cerorhinea  oeddentalMj  Bonaparte,  Syn.  Am.  Birds,  Ann.  Lye.  N.  Y.  iv,  1828,  p. 

428.    Nuttall,  Man.  ii,  p.  538.    Vigors,  Zool.  Voy.  Blossom,  1839,  Omlth. 

p.  33. 
Ceratorhyneha  oeeidentalis,  Bonaparte,  Gomp.  List,  1838,  p.  66.  Bonaparte,  Gonsp. 

Gav.  Gomptes  Rendus,  1856,  xlii,  p.  744. 
Ceratorhina  oceidentality  Audubon,  Om.  Biog.  1839,  v,  p.  104,  pi.  402,  fig.  6. 
Cerorhina  oeeidentalit^  Gray,  Genera  Birds,  iii,  1849,  p.  639.    Heermann,  Pae. 

R.  R.  Rep.  X,  1859,  Route  to  Galifornia,  Birds,  p.  75. 
Uria  oeeidentaliSj  Audubon,  B.  Am.  vii,  1844,  p.  364,  pi.  471. 

*  This  word  in  spelled  in  a  great  variety  of  ways,  both  by  Bonaparte  himself^  and  other 
authors.  We  fina  Cerorhina,  Cerorrhina,  Geratorhina,  Geraiorrnina,  Cerorhinea,  Oero- 
rhynca,  Cerorhyncha,  Ceratorhyneha,  Geratorrhvncha,  etc.  The  orthography  above  cited 
is  that  apparently  first  given  by  Bonaparte,  but  ft  obviously  erroneous. 
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Cerorhina  orimtaluy  Brandt,  Ball.  Acad.  St-Petersb.  ii,  1837,  p.  348.     By  a 

lapsus  calami  for  **  occidentalis.'' 
Ckimerina  eomti^a,  SschscholUi  Zool.  Atlas,  1829,  iii,  p.  2,  pi.  12. 

American  and  Asiatic  coasts  and  islands  of  the  North  Pacific.  Japan  (Perry's 
U.  S.  Expl.  Exped.),  Kamtschatka  (Mus.  Acad.,  Philada.),  Pacific  coast  of  N. 
A.  from  Russian  America  to  Farralone  Islands,  Cal.  (Mns.  Smiths.  Inst.)  Breeds 
«8  far  soath  as  Japan  and  California. 


Pig.  1.— C  Monoeeruto. 
Hataise.   AdcAt  female. 


Fig.  2.— CL  monooeraia, 
Nat.  Bile.    Yoong  scarcely  fledged. 


Adult,  breedinjf  phtmaffe^  (So.  46,5lY,  Mus.  Smiths.  $ ,  Sitka,  May,  1866).— Bill 
orange-yellow,  ciUmen  ana  base  of  upper  mandible  dusky ;  horn  dull  yellowish. 
Peet-apparently  dvsky  yellow ;  below,  with  the  tarsi  posteriorly,  blackish  ;  claws 
Mack.  Crown  of  head,  back  of  neck,  and  entire  apper  parts  glossy  blue-black  . 
Sides  of  head  and  neck,  and  of  body  along  under  the  wings  to  the  flanks,  with 
chin,  throat  «nd  upper  part  of  breast,  and  under  surfaces  of  wings,  clear  gray- 
ish ash,  pretty  trenchantly  defined  along  its  line  of  junction  with  the  black, 
tinder  parts  from  the  breast  pure  white ;  this  color  shading  insensibly  into  the 
maltkj  on  the  breast  and  sides.  A  line  of  white  along  the  edg^  of  the  fore-arm. 
Exposed  portions  of  wing  and  tail  feathers  black;  their  inner  webs  greyish- 
brown,  basally  lighter,  the  shafts  of  the  primaries  dull  whitish  at  base.  A 
series  of  elongated,  sti£Bsh,  acicular  feathers  on  the  side  of  the  head  from  the 
rictal  angle  ;  another  similar  aeries  from  the  eye  backwards  to  the  sides  of  the 
nape,  pure  white.  The  individual  feathers  are  about  «n  inch,  more  or  less,  in 
length ;  the  length  of  the  white  stripes  produced  by  them  coUectiyely  is  about 
two  inches. 

Length  11*50;  wing  7*25;  tail  2-SO;  tarsus  1*20;  middle  toe  and  claw  1-85, 
outer  do,  1*70,  inner  do.  1*40 ;  chord  of  culmen,  excluding  width  of  horn,  1*00, 
including  it  1*40 ;  rictus  2*00 ;  gonys,  including  length  of  accessory  piece,  1*10  ; 
height  of  bill  from  tip  of  horn  to  protuberance  at  symphysis  1*25  {  from  culmen 
at  base  of  horn  to  same  *80^  nostril  to  top  of  horn  *75. 

Immaiurtf  but  with  a  perfectly  developed  horn,  and  accesMry  «ymphyseal 
piece  (No.  23,391,  Mus.  Smiths.,  Straits  of  Fuca). — Colors  somewhat  as  in  the 
preceding ;  but  the  white  of  the  under  parts  everywhere  obscured  by  ashy-gray, 
which  tiages  the  tips  of  the  feathers,  giving  a  marbled  aspect  to  the  parts, 
lightest  on  the  middle  of  the  belly,  shading  insensibly  on  all  sides  into  the 
uniform  ashy-gray  of  the  other  under  parts.  Black  of  upper  parts,  especially 
on  the  head,  with  a  decided  brownish  tinge.  Only  traces  of  the  acicular  white 
feathers  on  the  sides  of  the  head.  Bill  smaller  than  before ;  the  horn,  how- 
ever, perfectly  developed,  rising  nearly  half  an  inch  above  the  culmen.  Rather 
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smaller  than  the  preceding  ;  length  between  14  and  15  inches,  wing  barely  7, 
bill  along  rictus  1-60,  its  depth  at  base,  exclnsire  of  height  of  horn,  *65. 

Yuung.  (No.  23,392,  Mus.  Smiths.,  Straits  of  Fnca). — This  specimen  is  jnst 
not  quite  fully  feathered,  patches  of  down  adhering  here  and  there.  The  bill 
is  small  and  weak,  hardly  more  than  half  the  size  of  that  of  the  adult ;  its 
general  shape,  howeyer,  is  nearly  attained.  The  base  of  the  upper  man^ble 
is  covered  with  a  soft  skin,  about  as  far  as  the  end  of  the  nostrils.  That  part 
of  the  culmen  formed  by  the  ridge  of  this  skin  is  sunken  below  the  level  of  the 
rest.  Unmistakable  indications  of  the  future  horn  are  present,  in  a  small  knob 
on  the  ridge  of  this  skin.  In  the  present  dried  state  this  knob  is  shrunken, 
presenting  the  appearance  represented  in  the  plate.  In  life  it  was  probably 
a  small  full  rounded  protuberance,  rising  a  little  above  the  level  of  the  culmen. 
Between  the  mandibular  rami,  at  the  symphysis,  there  is  a  slight  fold  or  ridge 
of  skin,  evidently  the  matrix  of  the  future  accessory  corneous  element  The 
upper  mandible  is  mostly  blackish  ;  the  lower  dull  obscured  reddish.  The  legs 
and  feet  appear  to  have  been  colored  much  like  those  of  the  adult  The  colors 
of  the  plumage  are  precisely  those  of  the  specimen  last  described ;  the  patches 
of  down  are  smoky  brown.    There  is  no  trace  of  white  about  the  head. 

Nestling^  about  5}  inches  long.  (Farralone  Islands.  Mus.  Acad.  Phila.) 
All  over  smoky  brown,  lighter  and  more  grayish  below. 

The  horn  of  this  bird,  always  present  in  the  adult,  and  always  indicated, 
even  in  the  scarcely  feathered  young,  as  we  have  just  seen,  varies  a  great  deal 
in  the  details  of  its  size  and  shape.  It  is  usually  nearly  upright,  but  fre- 
quently projects  a  little  obliqely  forward.  Its  average  height  is  between 
four  and  five-tenths  of  an  inch,  measuring  from  the  level  of  the  culmen  at 
the  anterior  edge  of  the  root  of  the  horn.  The  real  roots  of  the  horn  begin  a 
little  above  the  nasal  aperture ;  the  nostril  opening  just  beneath  the  lower 
edge.  The  horn  is  thus  bifurcated,  as  it  were,  at  the  base,  and  saddled  on  the 
base  of  the  upper  mandible.  The  anterior  outline  is  usually  straight,  or 
slightly  curved,  the  apex  rounded,  and  the  posterior  border  irregular  in  out- 
line. The  figure  represents  what  is  perhaps  an  average  horn.  It  would  be 
impossible  to  indicate  all  the  variation  in  detail ;  scarcely  two  horns  are  pre- 
cisely alike. 

The  frontal  feathers  ascend  a  very  little  way  up  the  back  of  the  horn  in 
the  majority  of  instances ;  sometimes,  however,  they  end  abruptly  at  its  base. 
From  their  foremost  point  they  sweep  downwards  and  backwards  along  the  ^ 
side  of  the  upper  mandible  with  a  gentle  regular  curve,  to  the  rictal  angle, 
leaving  the  tomial  edges  of  the  upper  mandible  bare.  The  chin  feathers  begin 
at  the  accessory  symphyseal  piece,  rise  quickly  on  the  sides  of  the  under  man- 
dible, and  reach  its  tomial  edge  in  advance  of  the  rictal  angle. 

The  symphyseal  piece,  which  is  developed  from  the  skin  at  the  apex  of  the 
interramal  space,  is,  when  fully  formed,  as  hard  as  the  rest  of  the  bill.  Anteri- 
orly it  is  directly  continuous  with  the  mandibular  symphysis.  On  its  sides,  a 
groove  indicates  its  line  of  cohesion  with  the  mandibular  rami.  The  horn, 
when  mature,  is  perfectly  corneous  and  hard  to  its  extreme  base  ;  there  being 
no  soft  skin  even  about  the  nostrils.  Its  main  shaft  is  hollow  ;  a  tube  is  dis- 
closed when  the  top  is  worn  oflf  or  broken  off. 

The  white  feathers  on  the  side  of  the  head  differ  from  those  of  other  Phaleri- 
dines  (except  S,  Suckleyi)  in  not  being  very  slender,  filamentous  and  wavy. 
They  are  straight,  short,  acutely  pointed,  stifBsh,  standing  discreet  from  each 
other,  like  so  many  narrow  spear-points. 

The  very  large  series  of  this  bird  examined  warrant  the  belief  that  the  horn 
is  always  present,  accidents  of  course  not  considered  ;  that  it  begins  to  be  ap- 
parent even  before  the  bird  is  fully  fledged,  as  a  slight  knob.  That,  in  like 
manner,  the  accessory  symphyseal  piece  is  always  developed ;  and  that  its  be- 
ginning may  be  detected  at  a  very  early  age.  These  facts  must  be  borne  in 
mind  in  discussing  the  unusually  interesting  points  connected  with  SaffmatoT'^ 
rhina  as  compared  with  the  present  genus.   The  opinion  relative  to  the  season- 

[Jan. 


KATUBAL  80IEKCE8  OF  PHILADELPHIA.  31 

al  or  sezaal  character  of  the  horn  (page  905,  Birds  of  N.  A.)*  would  probably 
not  have  been  expressed,  had  the  writer  enjoyed  the  opportunity  of  examining 
such  an  extensive  series  as  have  been  at  command  in  the  preparation  of  the 
present  monograph. 

This  species  was  first  named  Alca  monocerata  by  Pallas  in  1811.  Prince  Bo- 
naparte called  it  "  Phaleris  occidentalis "  in  1827 ;  which  name  has  been 
usually  adopted,  Pallas'  description  being  overlooked  or  disregarded.  Brandt 
appears  to  have  accidentally  misquoted  Bonaparte's  name  in  calling  the  bird 
'*  Cerorhina  orientalis,  Bp."  Eschscholtz  called  it  *^  Chimerina  cornuta  "  in 
1829.  These  are  the  only  synonyms  which  the  writer  has  been  able  to  collate, 
except,  of  course,  those  resulting  ft>om  the  reference  of  the  bird  to  diverse 
genera,  as  has  been  already  noted. 

SAGMATORRHINA,  Bonaparte. 

Sagrhatorrhina^  Bonaparte,  P.  Z.  S.  Lond.  1851,  p.  202.    Type  S*  Laihami^  Bp. 

'^  Bill  twice  as  long  as  high,  upper  mandible  straight  at  the  base,  covered 
with  a  very  large  cere,  incurved  at  the  tip  ;  lower  mandible  ascending  imme- 
diately beyond  the  middle,  forming  an  obtuse  angle  j  nostrils  linear,  margi- 
nal."— Bp.  1.  c. 

The  above  is  a  translation  of  the  diagnosis  of  a  genus  framed  by  Bonaparte 
for  the  reception  of  a  bird  he  calls  iS.  Lathami.  It  apparently  differs  from 
Ceratorhyncka  in  the  contour  of  the  bill,  the  presenee  of  a  soft  cere  saddled  on 
the  base  of  the  upper  mandible  in  the  place  of  a  horn,  and,  it  may  be  pre- 
sumed, in  the  absence  of  the  peculiar  accessory  corneous  element  at  the  man- 
dibular synphysis,  as  no  mention  is  made  of  such  a  character.  The  type  and 
apparently  only  known  specimen  is  in  the  British  Museum. 

The  possession  of  a  soil  flat  cere  in  place  of  an  upright  horn,  and  the  want 
of  the  accessory  mandibular  piece  are  precisely  the  features  which  characterize 
Cerorhina  Suckleyi  Gassin  ;  and  in  fact  are  about  the  only  ones  by  which  the 
latter  can  satisfactorily  be  distinguished,  specifically,  from  C*  monocerata.  It 
therefore  seems  a  procedure  of  obvious  propriety  to  refer  Suckleyi  to  the  pre- 
sent genus.  At  the  same  time  Sueklejfi  can  by  no  possibility  be  confounded 
with  Lathami ;  nor  is  the  latter  by  any  means  a  young  C,  motioeerataf  as  some 
authors  have  ventured  to  hint,  and  others  have  boldly  assumed.  An  inspec- 
tion of  the  figures  accompanying  the  present  memoir  ought  to  set  all  doubts  at 
rest. 

Speeie9-^(2.) 

**  Length  16  inches  ;  wing  1'bO  ;  bill  2  long,  1  high,  five-eighths 

wide  at  the  base" 1.  Lathami. 

Length  14*50;  wing  6*50;  bill  along  culmen  1-30,  depth  at 

base  -60,  width  at  base  four-eighths 2.  SuekUyi. 

Saomatorrhina  Lathami,  Bonaparte, 

7  7?  Alca  labradoria,  Omelin,  S.  N.  i,  pt.   11,  1788,  p.  650.    Very  doubtful. 
Rather  referable  to  Fraterdda  aretica^  which  see. 

Sagmatorrhina  labradoria^  Gassin,  Baird's  B.  N.  A.  1858,  p.  904. 

St^pnatorrhina  Lathami,  Bonaparte,  P.  Z.  S.  London,  1851,  p.  202,  pi.  44. 
*'  Largest  among  its  allies ;  blackish,  beneath  pallid  fuliginous ;  bill  and 
feet  red  ;  cere  and  webs  black.  Length  16  inches  ;  bill  2  inches  long,  1  inch 
high,  five-eighths  wide  at  the  base,  three-eighths  in  the  middle  ;  wing  7^ 
inches  ;  tail  3^  ;  tarsi  1^ ;  longest  toe  2  and  3-eighths  inches. 
Hab. — ''  North-west  Coast  of  America. 

*  Spec  No.  10608,  there  enumerftted,  seems  to  hare  oftUed  forth  the  remftrk  abore  Allu- 
ded to.  ThiB  specimen,  howerer,  is  beliered  to  be  the  adult  of  3.  Suckle^  of  which  only 
the  yoang  bira  was  at  tha(  time  recogoiaed. 
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"  This  species  is  the  l&rgest  of  (he  tabfAiiiilf,  which  is  well  knowa  to  con- 
tain the  dwarfs  of  the  water  birds :  it  is  one-third  larger  than  Ceralarrhinm 
monoeerata,  of  which  it  has  precieely  the  coloring,  wanting  only  (at  least  in 
the  state  we  hare  it)  the  little  white  feathers  abore  the  eye  and  at  the  comers 
of  the  Month.  The  proportions  of  Uie  wings,  tail,  feet  and  toes  are  the  same ; 
the  bill  and  toes  Must  hare  been  reddish ;  the  cere  and  membranes  black. 
Like  the  Ceratorrhinaj  it  seems  to  be  confined  to  the  north-western  Arctic 
region  of  America ;  and  we  are  led  to  believe  it  does  not  extend  to  the  Sibe- 
rian shores,  from  the  circnmstance  of  its  not  haying  been  noticed  bj  Bassian 
nataralists," 


Fig.  Z^~Sa(fmdktrrkUim  XoOaiiii,  B^    Nat  sise. 

The  preceding  Is  Bonaparte's  aotice  of  the  species,  containing  all  lliat  is 
kn«wn  about  it  by  American  ornithologists.  The  writer  takes  pleasure  in 
acknowledging  his  indebtedness  to  Dr.  P.  L.  Sclater,  of  London,  for  the  accom- 
panying figure,  drawn  from  the  type  specimen  in  the  BriUsh  Museum.  I>r. 
Sdater  says  very  positively  that  the  bird  is  a  perfectly  valid  genus  and  species, 
and  the  figure  evidently  warrants  the  assertion.  Independently  of  the  difl^er* 
ence  between  the  cere  and  the  horn,  the  shape  of  the  bills  of  C\  monoetnUa  and 
S,  Lathami  are  quite  diverse.  The  dimensions  of  th«  latter  are  much  larger 
than  those  of  tire  former. 

Saomatobkbivjl  SvoXLiTt,  (Cots.)  OouM. 

Cerorhina  Snekleyij  Gassin,  Batrd's  B.  N.  A.  1858,  p.  906.  Based  on  spec.  No. 
4579,  Mus.  Smiths.  Young.  Poget  Sound.  Cooper  and  Suckley,  Pacific  R.  R. 
Rep.  xil,  pt.  il,  1860,  p.  284.    Refers  to  same  specimen. 

American  end  Asiatic  Coasts  of  the  Pacific.  Spec  in  Mus.  Smiths  Inst  — 
Toung,  (type  of  the  species,  Puget  Sound ;)  adult,  breeding  plumage  (San 
Diego,  Gal>)    Adult,  (Hakodadi,  Japan.) 

AdtUt!  hretdtng  plumage  1  (No.  31908,*  MuB.  Smiths,  Q,  San  Diego,  CaL 
Feb.  3,  1862,  J.  G.  Cooper.\  **  Iris  white ;  bill  black  ana  orang« ;  feet  pale 
yellow,  black  below,"  (label.)  Bill  now  obscure  yellow,  the  culmen  and  basal 
membrane  blackish.  Feet  dull  whitish ;  tarsi  behind  and  feet  below  blackish ; 
tilaws  black.  Colors  of  th«  plumage  almost  precisely  as  in  the  adult  monot^^ 
rata ;  white  feathers  on  sides  of  head  exactly  the  same.  Breast  rather  deeper 
grayish -ash,  the  color  extending  a  little  further,  and  more  abruptly  defined 
against  the  white  of  the  other  under  parts. 


•  Figured  te  BUiot's  Birds  of  North  America. 
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Fig.  6.— &  Suckleyif  Jut.    Nftt.  sUe. 
Fig.  4.— &  AidU«y<,  Adult    N*t  sise.  Cossin^B  type  speoimen. 

No  vestige  of  a  horn  at  base  of  upper  mandible ;  this  being  covered  with  a 
soft  skin,  overlapping  the  culmen,  extending  to  the  nostrils,  which  open  be- 
neath its  lower  border.  That  part  of  the  bill  occupied  by  the  membrane  is 
depressed  below  the  level  of  the  rest,  both  on  the  ridge  and  sides.  The  mem- 
brane is  shrunken  and  shrivelled  in  its  present  state.  There  appears  to  have 
been  a  slight  tumidity,  in  the  fresh  state,  of  this  membrane,  just  on  the  ridge, 
which  may  have  elevated  it  to  the  level  of  the  rest  of  the  culmen,  and  which 
could  possibly  even  have  been  inadvertently  called  a  ^'  knob  "  by  one  who  re- 
garded it  as  the  beginning  of  a  horn.  No  trace  of  an  intercalated  piece  be- 
tween the  mandibular  rami,  which  have  thin,  sharp,  smooth  edges,  and  come 
together  in  a  fine  point  at  the  symphysis.  Bill  much  smaller,  weaker,  and 
particularly  less  deep  at  the  base  than  that  of  C,  monoeerata  ;  but  not  much 
shorter,  nor  comparatively  even  so  much  compressed  as  in  the  latter  bird. 
Culmen  regularly  decurved  from  base  to  tip  ;  the  latter  moderately  overhang- 
ing ;  rictus  at  first  nearly  straight,  then  gently  declinate  ;  gonys  nearly  straight, 
•lightly  concave  ;  outline  of  mandibular  rami  about  straight. 

Decidedly  smaller  than  monocertUa ;  the  wing  comparatively  longer.  Length 
about  14*00;  '*  extent  25-50,"  (label) ;  wing  7*25;  tarsus  1-10;  middle  toe  and 
claw  1*90,  outer  do.  1*80,  inner  do.  1*45 ;  bill :  chord  of  culmen  1*30,  of  which 
the  membranous  part  is  '30  \  rictus  1*85 ;  gonys  .75 ;  depth  ef  bill  at  base  -60 ; 
its  width  at  same  point  *45. 

Young.  (No.  4579,  Mus.  Smiths.  Fort  Steilacoom,  W.  T.  Jan.  8,  1856. 
Dr.  G.  Suckley.  Mr.  Cassin's  type  of  the  species,  as  described  /.  e.)  "  Membrane 
at  base  of  upper  mandible  grayish  dusky  black ;  middle  of  both  mandibles 
dingy  orange,  their  tips  dusky  ;  iris  pale  hazel ;  under  surface  of  the  webs  of 
the  feet,  and  the  posterior  aspect  of  the  tarsi  dusky  black ;  upper  surface  of 
the  toes  bluish  white,  darker  about  the  articulations ;  nails  black."  (Suckley, 
1.  c.)  The  colors  of  the  plumage  are  precisely  as  described  for  the  young  C. 
monoeerata  ;  possibly  a  shade  darker,  with  rather  more  white  on  the  under  parts ' 
than  in  the  corresponding  age  of  the  other  species. 

Much  smaller  than  the  adult;  length  "about  12.50;  extent  24.00  f  (Suck- 
ley,  1.  c):  wing  6*50;  tail  2*00;  tarsi  1*00;  bill  along  culmen  1-20,  of  which 
the  membranous  portion  is  *30;  along  rictus  1*60;  along  gonys  '60;  its  depth 
at  base  *40.  The  bill  is  small  and  slender ;  its  general  shape  calls  to  mind  the 
bill  of  a  young  g^ll  of  one  of  the  smaller  species.  The  several  outlines,  par- 
ticularly that  of  the  culmen,  are  straighter  than  in  the  adult;  the  tip  is  less 
decurved.  The  bill  is  much  longer,  relatively  and  absolutely,  than  that  of  the 
corresponding  age  of  m&nocerata  ;  it  is  comparatively  more  slender.  There  is 
no  trace  of  a  knob  ;*  the  membrane  has  precisely  the  same  characteristics  as 

^  Dr.  Saokley  (1*  c),  speaking  of  this  specimen,  uses  the  word  **kDob*'  in  connection 
with  it  His  expression  is  to  be  taken  as  indicating  merely  the  turgidity  of  the  soft 
membrane  during  the  life  of  the  bird;  which  raises  the  membrane  to  or  aboye  the  level 
of  the  rest  of  the  culmen.  The  membrane,  being  very  soft,  shrinks  and  shrivels  in  dry- 
ing, and  the  prominenoe  disappears. 
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that  of  the  adult  bird  abore  described.    There  is  no  trace  of  an  acceisofy 
piece  between  the  rami. 

The  bird  above  described  was  first  indicated  as  a  distinct  species  by  Mr. 
Cassin  in  1 858  ;  that  gentleman  founding  his  specific  characters  mainly  upon 
the  small  size,  somewhat  darker  colors,  and  much  smaller,  slender  bill,  as  com- 
pared with  monoeerafa.  The  species  has  always  been  looked  upon  with  con- 
siderable mistrust,  and  yery  generally  regarded  as  only  a  young  moneeerata. 
At  the  time  of  the  introduction  of  SuekUjfiy  C.  tnonoeerata  was  not  known  in  all 
its  ages  and  stages  of  plumage,  as  it  is  at  present.  The  horn  which  charac- 
terizes it  was  belieyed  to  be  frequently  wanting,  particularly  in  the  y#ung 
bird.  The  accessory  symphyseal  piece  had  not  received  attention.  These 
facts,  together  with  the  almost  perfect  identity  in  plumage  of  the  two  birds, 
very  naturally  led  to  the  suspicion  above  mentioned ;  seemingly  borne  out, 
too,  by  the  fact  that  the  type  of  Suekleyi  was  a  very  young  bird,  the  adult  of 
which  was  unknown,  or  at  least  unrecognized.  But  it  has  been  shown  in  the 
preceding  article  that  indications  both  of  the  horn  and  of  the  accessory  inter- 
ramal  element  appear  in  monoeerata  even  before  it  is  ftilly  feathered,  and  that 
these  two  distinguishing  features  are  preserved  in  all  ages,  at  all  seasonS| 
with  both  sexes.  The  discovery  of  Suekleyi  in  perfectly  adult  breeding  plum- 
age settles  the  question  of  its  identity  with  monoeerata.  Specimen  No.  31,908| 
above  described,  has  no  trace  of  a  horn  or  accessory  symphyseal  piece ;  and  is 
smaller,  and  otherwise  conspicuously  different  from  monoeerata^  though  of 
almost  precisely  similar  colors  of  plumage. 

There  is  something  highly  interesting,  very  singular,  and,  with  our  present 
information  upon  the  subject,  totally  inexplicable,  in  the  fact  that  the  plumage 
of  the  two  birds  is  so  nearly  identical  as  not  to  be  satisfactorily  distinguished 
in  any  particular ;  while  the  bills  differ  in  such  radical  characteristics.  The 
suspicion  comes  unbidden,  that  the  whole  truth  in  the  matter  of  C.  monoeerata, 
and  S.  Suekleyi — and  S.  Latkami,  too— remains  to  be  developed ;  while  It  is 
certain,  at  the  same  time,  that  nothing  but  the  truth  appears  upon  these  pages. 

In  the  reference  of  this  species  to  the  genus  Sagmatorrh^^  the  writer  is 
guided  simply  by  Bonaparte's  diagnosis,  and  by  the  figure  of  the  head  of  S. 
Lathami^  kindly  furnished  by  Dr.  Sclater.  The  dimensions  of  S.  Lathami  and 
the  form  of  the  bird  are  sufficient  to  distinguish  S,  Suekleyi  from  it. 

SIMORHYNCHUS,  Merrem. 

AleOj  Pallas,  Spic.  Zool.  v,  1*769,  in  part ;  and  of  some  authors. 

Uria^  Pallas,  Zoog.  R.-A.  ii,  1811,  in  part. 

Lunday  Pallas,  Zoog.  R.-A.  ii,  1811,  in  part. 

Simorhynehuty  Merrem,  ,  1819.     Type  Alea  erittateUa,  Pall.     Fide  G.  R. 

Gray.  (Where  is  this  genus  named  ?) 
Pkalerie,  Temminck,  Man.  Cm.  ii,  1820.    Type  Alea  pnttaeulaj  Pallas.     (Also 

includes  cristatella.)     And  of  most  authors. 
Mormonj  Lichtenstein,  1823,  in  part.     {M.  aupereilioea  *»  eamteehatiea,  Lep.) 
Omhriay  Eschscholtz,  Zool.  Atlas,  1831.     Type  Alea  patttaenlayVtXitA. 
Cyelorrhynehuty  Kaup,  1829.     Type  Alea  peittaeulay  Pall.     Fide  G.  R.  Gray. 
Tylorhamphuty  Brandt,  Bull.  Acad.  Imper.  St.  Petersburg,  ii,  1837.    Type  Alea 

cristatella^  Pall. 
Cieeroniay  Reichenbach,  1853.    Type  PhaUria  nUeroeerotf  Brandt. 

Of  moderate  and  very  small  size ;  g^eneral  form  stout.  Usually  with  a  crest, 
or  with  elongated  feathers  about  the  head.  Bill  variable :  sometimes  simple, 
oftener  irregular  in  form,  with  various  elevations  and  depressions,  often  with 
nodules  or  other  accessory  elements ;  always  stout,  compressed,  shorter  than 
the  head,  the  culmen  very  convex,  the  tip  acute.  Nostrils  entirely  unfeatbered. 
Wings  and  tail  of  the  ordinary  shape  and  length.  Feet  small  and  short ;  tar- 
sus compressed,  entirely  reticulate,  shorter  than  the  middle  toe.  Toes  long, 
outer  and  middle  about  equal  in  length,  the  claw  of  the  latter  largest.    Claw 
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of  inner  toe  reaching  base  of  middle  one.  Claws  much  arched,  compressed, 
acute,  the  inner  edge  of  the  middle  one  scarcely  dilated. 

The  gen  as  as  above  defined  is  framed  to  include  a  number  of  species,  all  more 
or  less  closely  allied,  yet  presenting  differences  from  each  other  in  form  in 
almost  each  instance.  The  various  species  are  all  nearly  identical  in  the 
structure  of  the  wings,  feet  and  tail ;  in  the  kill  no  two  entirely  agree.  Each 
presents  suae  speciei  characters  in  the  shape  of  the  bill ;  but  the  very  fact  that 
this  organ  varies  so  much  seems  to  indicate  that  the  differences  are  no  more 
than  of  specific  consequence.  A  glance  at  the  synonyms  above  adduced  will 
show  what  forms  have  been  made  indicative  of  genera.  Pnitaeula  is  perhaps 
the  species  which  has  been  most  generally  separated  from  the  others,  in  view 
of  its  oval  upper,  and  falcate  under,  mandible.  But  if  this  bird  is  to  be  gen- 
erically  distinguished,  so  also  must  er%statellu% ;  for  the  latter  differs  in  still 
greater  degree,  in  the  presence  of  an  anomalous  accessory  element  in  the  bill. 
This  one  being  taken  out,  what  to  do  with  camtaehatieu*^  so  very  closely  allied? 
It  is  almost  identical  with  eriataUlltu  in  all  points  of  structure,  except  in  the  de- 
tails of  the  configuration  of  the  bill,  and  in  these  points  it  stands  intermediate 
between  this  species  and  some  others.  Then  microceroa  and  puaillus  would  have 
to  stand  by  themselves.  So  also  would  tetraeulut  and  Cauini.  These  two,  par- 
ticularly, differ  more  from  all  the  rest,  in  their  short,  simple  conic  bills,  than 
any  of  the  rest  do  from  each  other.  In  fine,  if  paittaeula  be  allowed  generic  rank, 
so  also  must  crUtatelltu^  and  pari  passu  must  no  less  than  three  more  genera 
be  recognized.  It  seems  much  the  most  philosophical  to  group  all  these  forms 
together  in  a  single  genus,  regarding  the  differences  in  the  bills  as  specific. 

In  Buch  an  acceptation,  the  genus  comprises  eight  species,  which  may  be 
thus  analysed : 

Speciea — (8.) 

I.  Phaleris  Temm.    Upper  mandible  oval,  under  mandible 

falcate  ;  rictus  curved  upwards.    No  crest. 

Blackish ;  white  below  from  the  breast ;  a  white  spot 
below  the  eye ].  piittaeultu, 

II.  Simorhynehus,  Merrem.      Upper  mandible   triangular, 

under  mandible  nearly  straight;    rictus  horizontal, 
sinuate.     A  long  recurved  crest. 

Angle  of  the  mouth  with  a  supernumerary  corneous 
piece.  Sides  of  under  mandible  unfeathered.  One 
series  of  white  feathers  on  the  head 2.  erxttatellua. 

Unknown.     (See  Pallas'  description,  infrIL) 3.  dubiiu. 

Angle  of  mouth  without  a  supernumerary  piece. 
Sides  of  under  mandible  feathered.  Three  series 
of  white  feathers  on  head.. 4.  eamtaehatieua. 

ni.  (Unnamed  aubgenut.)     Bill  very  small,  short,  conic, 
simple,  destitute  of  any  irregularities  whatever. 

Large ;  bill  moderately  compressed ;  a  long  re- 
curved crest ;  fuliginous  black  above,  fuliginous 
gray  below.  Wing  5-60 ;  rictus  -70 ;  width  of 
bill  at  base  *30  ',  tarsus,  middle  toe  and  claw  to- 
gether 2*50 5.  tatraeulua. 

Small ;  bill  excessively  compressed ;  no  crest  (?) ; 
uniform  plumbeous,  lighter  below,  whitish  on  the 
abdomen.  Wing  4*25  ;  rictus  -60 ;  width  of  bill 
at  base  *151  Tarsus,  middle  toe  and  claw  to- 
gether, 2*00 6.  Caaainij  n.  a. 

IV.  (Cieeramay  Reich.)     Smallest  of  the  genus.      Short 
white  hair-like  feathers  over  the  forehead. 
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Length  about  6*50 ;  height  of  bill  at  base  '30.  Up- 
per mandible  with  a  basal  knob ;  bill  stout  and 
wide  for  its  length.    No  decided  white  patch  on 

scapulars ».,„„ 7.  mietoeerot. 

Length  about  6*50  ;  height  of  bill  at  base  -20.  Up- 
per mandible  without  a  knob ;  bill  slender  and 
narrow  for  its  length.    Conspicuous  white  patch 

on  scapulars • 8.  putiUui. 

The  first  distinctive  name  of  this  genus  is  said,  by  Mr.  Oraj,  to  be  Simorhjfn' 
ehus  of  Merrem,  with  eriatateUut  as  type.  This  genus  is  not  in  general  employ. 
The  present  writer  does  not  know  where  it  is  instituted,  but  adopts  it  upon 
the  authority  just  mentioned.  Phaletis  of  Temminck  is  usually  adopted.  This 
genus  was  framed,  in  1820,  to  include  both  paittaeulua  andcrittaUllui :  the  char- 
acters as  laid  down  apply  best  to  the  latter ;  the  former  is  mentioned  first  It 
cannot  be  used  for  eriatateUut^  however,  being  antedated  by  Merrem's  name. 
If  paittaeulua  is  separated  from  the  present  genus,  it  must  be  cfdled  Pkaltrit^ 
Temm.,  which  antedates  Omhria  Esch.,  though  the  latter  is  usually  applied  to 
that  bird.  Tylorhamphua  Brandt  is  simply  a  duplication  of  Merrem's  genus ; 
Cyelorrktfnehua  Kaup  merely  repeats  Temminck's.  Ctceronia  Reichenbach  it 
based  upon  the  smallest  species  of  the  genus — section  four  in  the  preceding 
analyzis.  Section  three  of  the  foregoing  synopsis,  comprehending  tetraeulua 
and  Caaaini,  is  really  the  most  distinct  of  any,  and  is  the  best  entitled  to 
generic  rank.  The  chance  to  run  Ln  a  name  is  left  open  to  any  one  who  may 
be  ambitious  in  that  line. 

SlMORHYNOHUS  PBITTAOULUS,  (PaU,)  Schl. 

Alea  paittaeula^  Pallas,  Spic.  Zool.  v,  1769,  p.  13,  pi.  2,  and  pi.  5,  figs.  4,  5,  6. 
Omelin,  S.  N.  i,  pt.  ii,  1788,  p.  553.  (Based  on  Pallas  and  Pennant.)  Latham, 
Ind.  Cm.  ii,  1790,  p.  794.  (Same  basis.)  Donndorff,  Beytr.  Zool.  ii,  pt.  i, 
1794,  p.  822.  Quotes  Steller,  Nov.  Act.  Petrop.  iv,  p.  426,  pi.  13,  figs.  25, 
26 ;  and  other  authorities. 

Lunda  paittacula^  Pallas,  Zoog.  R.-A.  11,  1811,  p.  366,  pi.  84. 

Phaleria  paittacula^  Temminck,  Man.  Om.  i,  1820,  p.  112.  Stephens,  Shaw's 
Oen.  Zool.  xiii,  1825,  p.  44.  Bonaparte,  Synopsis,  1828,  p.  426.  Gray, 
Genera  Birds,  iii,  1849,  p.  638.    Bonaparte,  Comptes  Rendus,  1856,  xlii,  p.  774. 

Ombria  paittaeulGy  Eschscholtz,  Zool.  Atlas,  1831,  iv,  p.  3,  pi.  17,  Brandt,  Bull. 
Acad.  St.  Petersb.  ii,  1837,  p.  348.  Cassin,  Baird's  B.  N.  A.  1858,  p.  910. 
Elliot,  B.  N.  Am.  1866,  part  i. 

Simorhynehua paittaeulua^  Sehlegel,  Urinatores  Mus.  Pays-Bas,  1867,  livr.  ix,  p.  24. 

Asiatic  and  American  coasts  of  the  North  Pacific ;  Aleutian  Islands ;  Kamt- 
schatka,  (Mus.  Acad.  Philada.) ;  Russian  America,  (B^s.  Smiths.  Institution)  ; 
Behring's  Sea,  (Sehlegel,  Mus.  Pays-Bas.);  Japan? 

Bill  moderately  large,  much  compressed, 
densely  feathered  for  some  distance  at  base 
of  upper  mandible  and  sides  of  lower.  Up- 
per mandible  almost  perfectly  oval  in  its 
lateral  aspect,  its  culmen  gently  curved, 
and  its  tomial  edges  more  decidedly  con- 
vex, the  former  descending,  the  latter  rapid- 
ly ascending  to  meet  at  an  obtuse  angle. 
Lower  mandible  extremely  slender,  falci- 
form in  shape,  strongly  curved  upwards, 
its  tip  very  acute,  its  tomial  edges  concave, 
corresponding  to  the  convex  tomia  of  the 
Fig. 6.— SfmorAynefttu ptittocMliM (Pall)  upper  mandible;  the  gonys  much  and 
Natsise.  regularly  curved.      Nasfd  fossse  long  and 

wide,  but  rather  shallow ;  the  nares  rather  broadly  linear,  or  narrowly  oval, 
overhung  by  a  slightly  projecting  scale.    Frontal  feathers  embracing  culmen 
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in  a  slightly  reentrant  angle,  thence  descending  about  perpendicularly  to  the 
Terj  edge  of  the  upper  mandible.  Feathers  on  side  of  lower  mandible  not 
extending  quite  so  far  as  those  on  side  of  upper.  Interramal  space  fullj 
feathered,  but  in  consequence  of  the  peculiar  shape  of  the  rami,  there  is  a 
small  pit  or  fossa  between  them,  just  at  their  junction,  which  is  unfeathered. 
Wings  and  tail  of  the  usual  length  and  shape ;  the  length  of  the  latter  con- 
tained about  three  and  two-thirds  times  in  the  length  of  the  former  from  the 
carpal  joint  to  the  end  of  the  longest  feather.  Tarsus  shorter  than  the  middle 
toe  without  its  claw. 

Adult  — Without  a  crest.  A  series  of  elongated  very  slender  filamentous 
white  feathers  from  the  ejre  backwards  and  downwards,  white.  Entire  upper 
parts,  with  chin,  throat,  breast,  and  flanks,  fuliginous  or  brownish-black, 
lighter  or  grayer  below  than  above ;  other  under  parts  pure  white,  pretty 
trenchantly  defined  against  the  darker  color  of  the  breast.  Bill  orange  or 
coral  red,  becoming  enamel  yellow  at  the  tip,  and  along  the  cutting  edges. 
Legs  and  feet  dull  greenish,  darker  posteriorly,  (in  the  dried  state.) 

The  above  is  the  state  of  plumage  of  apparently  most  mature  birds; 
bat  is  much  more  rarely  met  with  than  the  succeeding :  Upper  parts  as 
just  described,  but  no  whitish  feathers  below  and  behind  eye.  Entire  under 
parts  white,  marbled  on  the  throat,  breast  and  sides  with  dusky  or  blackish  ; 
this  color  usually  occupying  chiefly  or  wholly  the  tips  of  the  feathers,  whose 
bases  are  white.  The  mottling  is  thickest  on  the  breast,  most  sparse  on  the 
abdomen ;  but  it  varies  in  degree  with  almost  every  specimen.  A  state  of 
plumage  is  described  as  that  of  the  young,  in  which  the  white  occupies  nearly 
the  whole  under  parts,  and  is  scarcely  mixed  with  dusky,  even  on  the  throat 
and  breast.  This  stage  is  not  represented  in  American  Museums.  The  ten- 
dency of  the  mottling,  as  the  bird  grows  older,  seems  to  be  to  increase  on 
the  throat,  breast,  perhaps  on  the  sides  and  flanks,  and  to  disappear  from  the 
other  under  parts,  leaving  the  latter  pure  white,  in  marked  contrast.  The 
nnder  wing  coverts  are  always  dark  ashy  brown;  the  short  tibial  feathers 
the  same. 

Length  about  9*00 ;  wing  5-40  to  5-75;  tail  1*50  to  160;  tarsus  (average) 
1*00  ;  middle  toe  1*10.  Bill :  chord  of  culmen  '60,  chord  of  gonys  just  about 
the  same  ;  depth  opposite  posterior  end  of  nostrils  *45  ;  width  at  same  point 
-30;  rictus  nearly  or  about  1-00. 

This  very  curious  species  may  be  instantly  recoflrnized,  in  whatever  state  of 
plumaflce,  by  the  remarkable  configuration  of  the  bill;  the  rictus  being 
strongly  curved  upwards,  the  upper  mandible  oval,  obtuse,  the  lower  falci- 
form, acute.  It  is  one  of  the  longest  and  best  known  of  the  North  Pacific 
representatives  of  the  family,  and  is  apparently  a  very  common  bird,  though 
specimens  do  not  occur  in  collections  so  often  as  might  be  expected.  It 
seems  to  be  decidedly  boreal  in  habitat,  and  is  not  recorded,  on  the  Ameri- 
can coast,  so  far  south  as  the  United  States,  though  occurring  at  Sitka,  R.  A., 
and  probably  off  the  coast  of  British  Colombia.  It  has  no  specific  synomyms, 
though  it  has  been  referred  to  several  different  genera.  It  is  one  of  Dr. 
Pallas'  species.     It  is  the  type  of  M.  Temminck's  genus  Phalerit, 

SmORHTNOHUS  CBI8TATBLLUB,  {Pall,)  Mitrem, 

Alea  erutatella,  Pallas,  Spic.  Zool.  v,  1769,  p.  20,  pi.  3,  and  pi.  5,  figs.  7,  8,  9. 

Omelin,  S.  N.  i,  pt.  ii,  1788,  p.  552.  No.  7.     Latham,  Ind.  Orn.  ii,   1790,  p. 

794,  No.  6.     Donndorff,  Beylr.  Zool.  ii,  pt.  i,  1794,  p.  821.     Vieillot,  Gal. 

Ois.  ii,  1825,  p.  242,  pi.  297. 
Una  eristatella^  Pallas,  Zoog.  R.-A.  ii,  1811,  p.  370,  pi.  86.       Erroneously 

cites  as  synonymous  Alca  eamUehatica^  Lepechin. 
8imorhynehu8  crUtateUut^    Merrem.,  Bonaparte,  Tab.  Comp.  Pelag.  Comptes 

Rendus,  xlii,  1856,  p.   774.     Schlegel,  Urinatores  Mus.  Pays-Bas,  livr.  ix, 

1867,  p.  25.  (Considers  U,  dubia  and  tetracula  Pall.,  young  of  this  species.) 
Phalerit  crutatelliu^  Stephens,  Shaw's  Gen.  Zool.  xiii,  1825,  p.  47,  pi.  5.    Not 
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of  Temminck,  PI.  Color.  200,  which  is  Alca  eamtschaHca  Lepechin.     Bona- 
parte, Synopsis,  1828,  p.  426.— Id.    Compt.  and   Geog.  List.  1838,  p.  66. 
Vigors,  Zool.  Voy.  Bloss.,  1839,  Orn.  p.  33.     Gray,  Gen.  B..  iii.  1849,  p.  638. 
Phal^is  {Simorhynehus)  crittatella,  Cassin,  Baird's  B.  N.  A.  1858,  p.  906. 
Tylorhamphut  eriiialdlut,  Brandt,  Bull.  Acad.  St.  Petersb.  ii,  1867  p.  348. 
PhaUrit  tuperciliata^  Audubon,  Orn.   Biog.  pi.  402  ;   oct.  ed.  pi.  437.     Not 
Mormon  tupercilioaa  Licht.,  nor  PhaltrU  aupereiliosa  Bonap.,  which  refer  to 
Alea  eamtsehatiea  Lepechin. 

Asiatic  and  American  coasts  and  islands  of  the  North  Pacific,  to  Behring's 
Straits  ;  perhaps  into  the  Arctic  Ocean.  Kamtschatka  and  Behring^s  Straits, 
(Mus.  Acad.  Phila.)  Japan,  and  north-west  coast  of  America,  (Mus.  Smiths. 
Inst.)  Not  known  to  occur  on  the  American  coast  so  far  south  as  Washing- 
ton Territory,  U.  S. 

Bill  surpassing  that  of  all  other  spe- 
cies of  the  genus  in  the  extent  and  di- 
Tersity  of  the  irregularities  of  its  sur- 
face and  contour;  these  irregularities 
chiefly  centered  in  the  base  and  codb- 
missural  edges,  and  produced  by  the 
addition  of  a  supernumerary  corneous 
element  to  the  base  of  the  upper  man- 
dible just  at  the  angle  of  the  rictus,  as 
well  as  the  expansion  and  projection 
upwards  and  outwards  of  the  sides  of 
the  lower  mandible  towards  and  at  its 
base.  Bill,  except  in  the  length  of  its 
unfeathered  commissure,  rather  short 
and  wide,  the  length  of  cnlmen  scarcely 
surpassing   the  width   of  bill    at   its 

Fig.7.— iK«u>r*yiM*wcr<i<a/«nia,(P«llai.)    b*8«-     Upper  mandible  with  the   cul- 
Nat.si2e.  men  short  and  regularly  very  conyex 

from  base  to  tip,  which  latter  is  rather  acute,  and  slightly  oTerhangs  the 
lower  mandible;  its  tomial  edge  -  extremely  sinuate  and  irregular,  lightly 
notched  just  behind  the  tip,  at  the  base  widened  and  somewhat  CTerted,  for 
the  reception  of  the  cutting  edge  of  the  lower  mandible ;  lower  mandible  not 
nearly  so  deep  as  the  upper,  somewhat  ascending  towards  the  tip,  which 
latter  is  slender  and  acute  ;  the  gonys  short,  perfectly  straight,  moderately 
ascending,  the  sides  of  the  lower  mandible  elongated,  everted,  their  tomial 
edge  elevated  and  dilated  at  the  base,  posteriorly  corresponding  in  contour  to 
the  antero-inferior  outline  of  the  supernumerary  piece.  The  latter  is  a  sub- 
circular  or  subquadrate  corneous  plate,  slightly  concavo-convex,  wedged  in 
between  the  bases  of  the  tomial  edges  of  the  two  mandibles,  and  forming  the 
angle  of  the  rictus  ;  in  color  and  texture  it  resembles  the  rest  of  tbe  bill,  of 
which  it  is  a  true  component  element.  Nasal  fossae  small  and  inconspicuous, 
not  deeply  furrowed,  filled  in  by  corneous  substance  like  the  rest  of  the 
upper  mandible;  the  nostrils  small,  short,  linear-oblong,  placed  close  by 
the  tomial  edge  of  the  mandible,  overhung  by  an  arched  and  much  dilated 
corneous  scale.  Feathers  extending  on  culmen  to  a  point  opposite  the  angle 
of  the  gonys,  thence  descending  perpendicularly  along  the  sides  of  the  bill, 
just  past  but  not  touching  the  posterior  extremity  of  the  nostrils ;  thence  fol- 
lowing the  sinuosities  of  the  commissural  edge  of  the  upper  mandible  to  the 
supernumerary  piece,  and  around  the  border  of  the  latter,*  but  not  encroaching 
upon  it.  Interramal  space  of  lower  mandible  densely  feathered ;  but  no 
feathers  encroach  upon  the  sides  of  the  lower  mandible,  contrary  to  the  usual 
rule  in  this  group. 

•  Tbia  superDumerary  corneous  element  is  not  attached  by  its  whole  surface  to  thesub- 
curobent  bone ;  but  a  part  of  its  upper  border  is  free  and  projects  a  little  away  fh>m  the 
skull.    The  fossa  down  behind  this  free  raised  border  is  fully  feathered. 
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Wings  and  tail  of  the  nanal  shape  and  structure  of  this  gronp  ;  the  length 
of  the  latter  contained  three  and  a  half  times  in  the  length  of  the  former 
from  the  carpal  joint  to  the  end  of  the  longest  primary.  Legs  short,  stoat, 
little  compressd.  Tarsus  entirely  reticulate,  shorter  than  middle  toe  without 
claw  ;  outer  toe  as  long  as  the  middle  one  ;  its  claw  shorter  and  smaller  than 
that  of  the  middle  one.  Inner  lateral  toe  extremely  short,  the  tip  of  its  claw 
falling  far  short  of  the  base  of  the  middle  claw. 

Adult. — An  elongated  crest  of  twelve  to  twenty  slender  feathers  springing 
in  a  bundle  from  one  point  at  the  extreme  forehead,  far  in  advance  of  the 
angle  of  the  rictus,  and  curving  over  forwards  in  the  greater  part  of  a  circle. 
These  feathers  are  not  truly  filamentous,  having  well  developed,  though  short 
barbs,  and  appear  narrower  than  they  really  are,  from  the  slight  obliquity  of 
the  barbs  from  the  shaft.  A  slender  bundle  of  filamentous  feathers  from  the 
posterior  canthus  of  the  eye  over  the  auriculars  and  sides  of  the  neck.  A 
very  few  shorter  filamentous  feathers  forming  a  sparse  interrupted  superciliary 
geries.  All  these  filamentous  feathers  white  or  whitish ;  the  crest  concolor 
with  the  plumage  of  the  upper  parts.  General  color  of  the  crown,  nape, 
wing,  tail,  and  whole  upper  parts  glossy  blackish,  with  a  good  deal  of  a  fuli- 
ginous or  brownish  (not  plumbeous  or  cinerous)  tint ;  under  parts  a  diluted 
shade  of  the  same,  or  much  more  brownish  gray,  tending  on  the  abdomen 
and  posterior  under  parts  generally  to  ashy  gray.  Under  surfaces  of  wings 
and  tail  like  abdomen.  Bill  and  appendages  orange  or  Vermillion  red, 
yellowish  towards  the  tip.  Feet  dusky  greenish,  an  undefinable  color,  in  the 
dried  state. 

Length  about  9*00;  wing  5*25;  tail  1-50;  tarsus  9-00;  middle  toe  and 
claw  1*15  ;  outer  toe  and  claw  about  the  same,  or  slightly  less ;  inner  toe  and 
claw  I'OO;  bill:  chord  of  culmen  '45;  tomia  of  upper  mandible,  excluding 
snpernumerary  piece  *70 ;  greatest  width  of  the  latter  *25 ;  tomia  of  under 
mandible  '90  ;  gonys  -40  ;  depth  of  bill  opposite  posterior  end  of  nares  '45  ; 
width  at  same  point  *35. 

Young. — Similar  to  the  adult,  except  in  the  following  points : — The  bill  is 
smaller,  weaker,  less  irregular  and  sinuous  in  outline,  less  brightly  colored, 
wanting  the  expansion  and  eversion  of  the  tomial  edges  of  the  two  mandi- 
bles near  their  base,  and  with  little  or  no  trace  of  the  supernumerary  piece 
at  the  angle  of  the  mouth.  Even  in  the  youngest  specimens  the  bill  shows 
unmistakable  signs  of  its  fu'ure  character,  and  cannot  be  confounded  with 
the  simple  conic  bill  of  tetr^eulusj  etc.  The  crest  and  white  setaceous  feath- 
ers are  wanting,  or  only  traces  of  them  are  apparent.  The  color  is  less 
blackish,  more  inclining  to  a  fuliginous  dusky  above,  and  to  a  light  dull 
brownish  gray  below. 

This  species  never  acquires  a  distinct  parti -coloration  like  that  of  most 
species  of  the  genus.  With  the  exception  of  the  whitish  filamentous  feathers 
on  the  head,  the  colors  are  uniform  over  the  whole  body,  varying  in  shade 
on  different  parts  ;  and  the  transition  from  the  darkest,  that  of  the  upper 
parts,  to  the  palest  on  the  lower  is  effected  by  imperceptible  degrees.  The 
brilliantly  colored  bill  is  a  conspicuous  feature.  The  color  of  the  feet  cannot 
be  accurately  defined  in  the  dried  state ;  but  the  tints  are  probably  not  very 
striking.  The  crest  only  makes  its  appearance  after  the  bird  is  full  grown, 
is  at  least  nearly  a  year  old,  and  has  acquired  pretty  much  the  perfect  shape 
of  the  bill.  The  same  is  true  of  the  white  supra-  and  post-ocular  filaments  ; 
and  generally  among  the  Phaleridine  birds,  the  presence  of  these  peculiar 
head-ornaments  may  be  relied  on  as  indices  that  the  bird  is  adult,  and  that 
its  bill  has  acquired  its  mature  form.  It  is  just  possible,  however,  that  these 
remarks  may  not  apply  to  the  setaceous /ronta/  feathers  of  8.  microeerat  and 
puiUluM.  The  crest  of  S.  eristateUus  first  appears  as  a  little  bundle  of  short 
straight  feathers  shooting  out  backwards  from  the  plumage  of  the  fore- 
head.   These  plumes,  in  an  early  state  of  their  growth,  are  much  broader, 
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that  is,  with  more  distinct  barbs  or  fibriUse,  than  sabseqnentlj ;  considerable 
time  elapses  before  thej  begin  to  cnrl  over  forwards,  and  they  maj  continae 
straight  until  they  are  an  inch  or  rather  more  in  length.  When  fall  g^wn, 
they  are  nigh  nnto  two  inches  long,  curve  until  they  almost  make  a  circle, 
drooping  gracefully,  helmet-wise,  upon  the  bill  itself.  The  crest  of  this  and 
other  species  is  doubtless  moved  by  peculiar  muscles,  and  entirely  subject  to 
the  control  of  its  wearer,  like  the  very  similar  crests  of  the  birds  of  the  genus 
Lophorh/z, 

Simorhynchtit  eamttehatieus  is  obviously  the  species  most  likely  to  be  con- 
founded with  the  present.  In  fact,  such  has  been  its  fate  at  its  hands  of  so 
distinguished  an  ornithologist  as  M.  Temminck.  It  would  be  wasting  words 
to  institute  a  comparison  between  the  adults  of  the  two  species  at  this  late 
day.  In  the  youthful  condition,  before  the  distinctive  head-ornaments  are 
apparent,  and  even  before  the  bill  has  attained  its  perfect  form,  so  character- 
istic in  each  case,  the  two  species  may  be  distinguished  with  equal  facility. 
In  camttehatteOf  the  basal  moiety  of  the  sides  of  the  lower  mandible  is  always 
feathered ;  in  cristatellua  this  part  of  the  bill  is  in  its  whole  length  always  per- 
fectly bare  of  feathers.  This  latter  feature  is,  in  fact,  the  most  excellent 
diagnostic  character  of  eristatellut  ]  by  the  aid  of  which  alone  the  species 
may  always  be  recognized,  be  it  in  never  so  immature  condition,  with  never 
so  undeveloped  a  bill.  The  relationships  of  this  species  to  duhiui  and  tefro- 
culu8  need  not  be  noticed  here,  as  tbey  are  given  in  all  necessary  detail  under 
the  head  of  these  species  respectively. 

This  species  was  introduced  into  the  records  in  1*769,  by  Dr.  Pallas,  who 
fortunately  gave  it  a  binomial  name,  thereby  securing  it  from  appropriatioa 
by  Gmelin,  who  contrived  to  filch  so  many  species  from  Pennant,  Lathan, 
and  other  contemporaneous  writers.  Dr.  Pallas  first  described  it  as  an  Aka^ 
but  afterwards  removed  it  to  the  genus  Oria — a  very  unwarrantable  proce- 
dure. It  is  the  type  of  Merrem's  genus  Simnrhynehus,  and  of  Brandt's  genus 
Tylorhamphut ;  but  not,  as  generally  supposed,  of  Temminck's  genus  Pkaltm^ 
which  is  based  upon  Alca  paiUaeula  Pall.  Though  thus  referred  to  so  many 
different  genera,  it  has  hardly  a  specific  synonym,  unless  the  name  on 
Audubon's  plate  402  be  regarded  as  such. 

Numerous  excellent  specimens  of  this  bird  are  in  the  collections  of  the 
Philadelphia  Academy  and  of  the  Smithsonian  Institution,  from  the  various 
localities  quoted  at  the  head  of  this  article.  It  is  decidedly  a  boreal  species, 
not  recorded  from  the  coast  of  the  United  States,  though  occurring  on  the 
Asiatic  shores  as  far  south,  at  least,  as  Japan. 

SiMORHTMOHDS   DUBIUS,  {Pallot)  Couet. 

Uria  dubiGf  Pallas,  Zoog.  R.-A.  ii,  1811,  p.  371,  pi.  87.  "  U.  rostro  fusco 
simplici,  crista  frontis  pennacea  recurva,  *  *  sexu  vel  SBtate  tantum  a 
precedente  [cristateUa']  videtur  deferre,  licet  deficientes  ad  oris  angulos 
calli  carnei,  et  rostrum  minus  hiulcum  differentiam  insignem  constituant 
Gum  prscedenti  in  mari  extra  Awatscham  portum  observatur.  Irides  can- 
didiB.  Rostrum  sangnineo-fuscum.  Pedes  coerulescentes.  Gaeterum  A, 
eristattlUe  magnitudine  et  colore  simillima.'* 
Pkaleria  dubia^  Brandt,  Bull.  Acad.  St.  Petersb.  ii,  1837,  p.  347.    Gray,  Gen. 

Birds,  iii,  1849,  p.  638. 
Tylorhampkus  dubius,  Bonaparte,  Tab.  Gomp.  Pelag.  Comptes  Rendus,  1856, 
xlii,  p.  774. 

This  species,  if  it  be  really  such,  appears  appropriately  named,  since  there 
is  nothing  to  distinguish  it  from  eriatatdlua  beyond  certain  differences  in  the 
bill  which  might  with  propriety  be  attributed  to  an  immature  condition  of 
the  specimen  upon  which  the  species  was  based.  And  yet  the  mention  of  a 
recurved  crest  of  feathers  upon  the  forehead  by  Dr.  Pallas  militates  against 
the  supposition  that  his  specimen  was  not  adult.  The  great  reliability  which 
the  scientific  writings  of  Dr.  Pallas  claim,  and  justly  deserve,  from  their 
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uniform  excellence  and  accuracy,  necessitates  no  small  degree  of  caution  in 
a  decision  against  the  yalidity  of  one  of  his  species.  It  will  be  eyident  upon 
the  least  reflection  that,  for  example,  such  a  perfectly  yalid  species  as  tetra' 
culu9j  might  be  so  described,  in  a  few  sentences,  that  no  striking  impression 
of  its  difference  from  ertstatellut  should  be  conveyed.  It  is  also  to  be  borne 
in  mind  that  Prof.  Brandt,  probably  unsurpassed  by  any  one  in  the  accuracy 
and  extent  of  his  knowledge  of  the  Alddte^  and  particularly  well  fitted  to 
Judge  of  Dr.  Pallas'  works,  admits  the  species  in  question  as  distinct.  And 
in  the  present  instance  it  seems  preferable  to  coincide  with  the  views  of  these 
naturalists,  and  to  allow  the  species  to  hereafter  stand  upon  its  own  merits, 
until  the  proof  that  it  has  none  is  forthcoming,  notwithstanding  Dr.  H. 
SchlegePs  summary  assignment  of  it  (as  well  as  of  tetraculus)  to  ariatatellu8. 
There  is  no  specimen  purporting  to  represent  this  species  in  any  American 
Museum  ;  and  the  only  information  regarding  it  which  can  be  furnished  at  pre- 
sent writing  is  embodied  in  the  above  citation  from  the  **Zoographia."  It  is 
hardly,  if  at  all,  noticed  by  other  writers  than  those  here  cited.  Mr.  Cassin, 
however,  queries  it  as  a  synonym  of  erittateUtu. 

SIMOKHTNOHU8   OAMTSOHATIOOS,   (Leptch.)   Schi, 

Alca  kamUchatieaj  Lepechin,  Nova  Acta  Petrop.  xii,  1801,  p  369,  pi.  8. 
Fhalerit  eamUchatiea^  Brandt,  Bull.  Acad.  St.  Petersb.  ii,  1837,  p.  347.     Gray, 

Gen.  Birds,  iii,  1849,  p.  638.    Cassin,  Baird's  B.  N.  A.  1858,  p.  908. 
Tylarhamphua  eamUchaUctu,  Bonaparte,  Tab.  Comp.  Pelag.  Gomptes  Rendus, 

1856,  xlii,  p.  774. 
Simorhynehus  eamttehatiew,  Schlegel,  Urin.  Mus.  Pays-Bas,  1867.  livr.  ix,  p.  25b 
Uria  myataeeOj  Pallas,  Zoog.  R.-A.  ii,  1811,  p.  372,  pi.  89.     Quotes  Alea  eamt^ 

aehatiea  Lepechin,  having  just  previously  cited  it  for  crutatella, 
Pkaleris  crUtaiella^  Temminck,  PI.  Color.  No.  200.      Not  of  authors. 
Mormon  8uptreilio8um^  Lichtenstein,  Verzeich.  1823,  p.  89. 
PhaUrii  aupereiliota,  Bonaparte,  Comp.  and  Geog.  List,  1838,  p.  66. 

North  Pacific  Coasts.  Unalaschka,  (Pallas.^   Kamtschatka,  (Mus.  Bost.  Nat. 
Hist.  Soc.)    North-west  coast  of  America,  (Mus.  Smiths.  Inst.) 

Bill  much  smaller,  simpler,  and  diiTerently 
shaped  from  that  of  S.  erittatellw^  though  not 
distantly  resembling  the  juvenile  undeveloped 
condition  of  the  latter.  Width  at  nostril 
very  slightly  less  than  depth  at  same  point, 
about  two-thirds  of  the  length  of  culmen  ;  bill 
regularly  >  shaped  in  lateral  outline  ;  culmen 
very  convex,  regularly  arched  from  base  to 
tip ;  gonys  nearly  straight,  rapidly  ascending  ; 
commissure  slightly  sinuate,  a  little  curved 
upward  at  tip  ;  apices  of  both  mandibles  acute, 
fairly  meeting  each  other  on  the  level  of  the 
commissure  ;  tomia  of  upper  mandible  slightly 
nicked  near  the  tip  of  the  bill.  Wings  and 
tail  of  usual  shape  for  this  genus ;  the  length 
of  the  latter  contained  about  three  and  a  half 
times  in  the  length  of  the  former  from  the  car- 
pal angle  to  end  of   first  primary.       Tarsus 

Fig. 8.^SimorhjfwaMieanU$aMaeui,  much    shorter    than   middle   toe    and   claw; 
(Lep.)  Nat  sise.  middle  toe  a   little  shorter   than  outer   toe ; 

middle  toe  and  claw  just  as  long  as  outer  toe  and  claw ;  inner  toe  and  claw 

a  little  shorter  than  middle  toe  without  its  claw. 
The  form  of  the  bill  alone  is  characteristic;  the  other  details  of  structure 

are  shared  by  the  rest  of  the  Simorhynehi, 
A  very  long  recurved  crest  of  exceedinglv  slender,  delicate,  filoplumaceous 
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feathers,  six  (to  ten?)  in  number,  springing  from  the  anterior  part  of  the 
forehead,  about  opposite  the  anterior  edge  of  the  orbits,  brownish-black;  a 
single  series  of  slender  filamentous  feathers  from  each  side  of  the  base  of  the 
culmen,  and  thence  to  the  superior  border  of  the  orbit ;  a  second  similar  hot 
sliorter  series  from  the  edge  of  the  commissure,  and  thence  along  the  lower 
part  of  the  side  of  the  jaw ;  a  third  similar  series  from  the  posterior  can'hoi 
of  the  eje,  and  thence  adown  the  side  of  the  neck  ;  yellowish  white.  Body 
colors  almost  uniform  ;  brownish  black,  sometimes  with  more  of  a  grayish, 
sometimes  with  more  of  a  fuliginous  hue;  the  wings  and  tail  most  intense  in 
color,  frequently  nearly  black  ;  the  under  parts,  particularly  the  belly,  lighter 
and  more  grayish  brown,  inclining  to  mouse  color.  Bill  orange  red,  its  apex 
salmon  color,  or  more  decidedly  yellowish.  Legs  (in  the  dried  specimeo^ 
posteriorly  dark  brown,  anteriorly  lighter,  more  reddish-brown ;  feet  dull 
brown ;  claws  reddish-brown. 

Length  of  body  (approximately)  8*00  inches;  wing  6*60 ;  tail  1*60;  bill: 
chord  of  culmen  *45 ;  depth  at  base  '28,  width  at  base  nearly  the  same; 
length  of  rictus  '95;  tarsus  1*00;  middle  toe  1*25,  its  claw  *35;  outer  toe 
1*30,  its  claw  *30;  inner  toe  and  claw  1*10  ;  length  of  outstretched  crest  1*40; 
length  of  longest  whitish  feathers  over  eye  1-00. 

Os  hyoides  examined :  The  apohyals  are  slender  cylindrical  bones  *6  long, 
slightly  knobbed  at  the  end,  devaricating  at  an  angle  of  about  40^.  The 
ceratobyals  are  absent  in  the  specimen.  The  urohyal  is  a  delicate  style  for 
*10  of  an  inch,  then  suddenly  expands  into  a  broad,  flat,  very  thin  spatulous 
lamina,  subrectangular  in  shape,  or  rather  cordnte,  transversely  concavo-con- 
vex.  This  lamina  is  as  long  as  the  rest  of  the  urohyal,  and  its  breadth  is 
rather  greater  than  the  length  of  the  stylous  portion.  The  basi-hyal  is  *15 
of  an  inch  long,  slender  and  cylindrical;  bearing  upon  its  apex  an  exceed- 
ingly thin,  expanded,  somewhat  cochleariform  glosso-hyal.  No  opportunity 
has  presented  itself  of  examining  the  tongue  bones  of  other  species  of  the 
family. 

The  present  is  a  long  and  well  known  species.  First  made  known,  at  the 
beginning  of  the  present  century,  by  Lepechin,  (see  above)  it  was  redescribed 
as  Uria  myataeea^  in  the  Zoographia  Rosso- Asiatica,  by  Dr.  Pallas,  whose  ex- 
pression *'  *  *  pennulis  setaceis  albis  elongatis  superciliaribus  mysta' 
ceuque"  leaves  no  room  for  doubt  as  to  the  species  he  bad  in  view.  It  was 
redescribed  in  1823  by  Prof.  Lichtenstein,  under  the  name  of  Mormon  tuper- 
eiUomm.  Unfortunately,  it  furnished  the  subject  of  Planche  Colorize,  No. 
200,  at  the  hands  of  M.  Temmiock,  under  the  palpable  pseudonym  of  Phalerit 
erittatella;  which  event  might  have  been  the  occasion  of  confusion  and  un- 
certainty, were  the  bird  a  less  strongly  characterized  species.  As  it  is, 
there  is  no  difficulty  m  detecting  and  correcting  M.  Temminck's  error.  5. 
eamUchatica  is  so  very  distinct  from  erittatella,  that  no  special  comparisons  of 
the  two  are  required.  It  is  only  necessary  to  point  to  the  configuration  of 
the  bill,  and  the  presence  of  superciliary  and  maxillary  filoplumes,  for  their 
ready  discrimination.  For  the  rest,  the  present  is  a  much  smaller  species 
than  erUtatellut;  and  the  plame  is  perhaps  longer,  certainly  less  recurved, 
usually  composed  of  fewer  feathers,  which  are  rather  more  filamentous.  The 
setaceous  feathers  are  essentially  arranged,  as  may  be  seen  above,  in  three 
distinct  sets  or  bundles ;  one  from  the  side  of  the  bill  along  the  commissure 
and  lower  part  of  the  cheeks ;  one  from  the  culmen  over  the  eye,  and  a  third 
from  the  posterior  canthus  of  the  eye  backwards  over  the  auricular  region 
and  side  of  the  neck ;  though  the  first  and  last  sets  may  appear  more  or  less 
directly  continuous  with  each  other.  It  is  possible  that  the  plumage  described 
above  may  not  be  the  most  perfect  one  ;  still,  the  perfect  development  of  the 
crest  and  other  ornaments  warrants  the  belief  that  the  bird  from  which  it 
was  taken  is  an  adult.  Authors  speak  of  the  under  parts,  particularly  the 
abdomen,  as  being  frequently  nearly  white  ;  which  may  be  the  coloration  of 
those  parts  in  very  mature  or  very  old  birds. 
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At  present  writing  only  one  perfect  specimen  of  this  species  is  known  to 
exist  in  any  American  Museum.  The  Boston  Natural  History  Society  possess 
this  one  ;  No.  9209  of  the  Museum  Register,  No.  8135  of  the  Fresnaye  collec- 
tion, now  owned  by  the  Society.  The  Smithsonian  Institution  has  a  mutilated 
specimen,  (ah  ead  only),  from  the  north-west  coast  of  America,  presented  by 
Mr.  John  Gould.  As  far  as  can  be  judged,  it  belongs  to  a  bird  rather  more 
perfectly  plumaged  than  the  Boston  Society's  specimen. 

SmOBHTNCBUS   TBTBA0ULU8,  {Poll.)  Coutt. 

AUa  tetraeula,  Pallas,  Spic.  Zool.  y,  1769,  p.  23,  pi.  4,  and  pi.  5,  figs.  10,  11, 
12.     Gmelin,  S.  N.  i,  pt  ii,  1788,  p.  552,  No.  8.     Quotes  Dusky  Auk,  Pen- 
nant, Arct.  Zool.  ii,  p.  515,  No.  435.     Latham,  Ind.  Orn.  ii,  1790,  p.  794,  No. 
7.     Quotes  Pallas,  Spic.  Zool.     Donndorff,  Beytr.  Zool.  ii,  pt  i,  1794,  p.  821. 
Una  Utracida^  Pallas,  Zoog.  R.-A.  ii,  1811,  p.  371,  pi.  88. 

PkdUrU  tetraeulay  Stephens,  Shaw's  Gen.  Zool.  xiii,  1825,  p.  46.  Brandt,  Bull. 
Acad.  St.  Petersb,  ii,  1837,  p.  347.  Gray,  Genera  Birds,  iii,  1849,  p.  638. 
Elliot,  B.  N.  A.  1867,  part  iii. 
Tylorhamphtu  Mraeulut,  Bonaparte,  Tabl.  Gomp.  Pelag.  Comptes  Rendus, 
1856,  xlii,  p.  774.  Erroneous  assignment  of  Brandt's  genus  Tylorhamphut^ 
which  is  based  upon  eristatellus. 
PhalerU  {Tylorhamphus)  tetracula,  Cassin,  Baird's  B.  N.  A.  1858,  p.  907. 

Asiatic  (and  American  ?)  coasts  of  the  North  Pacific.  "  In  mari  orientali, 
prspsertim  Unalaschka,"  (Pallas.)  Kamtschatka,  (Mus.  Acad.,  Philada.,  and 
Mas.  Smiths.  Inst.)    Bay  of  Yedo,  Japan,  (Mas.  Smiths.  Inst.) 

Bill  small,  short,  much  com- 
pressed, regularly  conical  from 
a  lateral  yiew,  simple,  being 
without  decided  sulci,  ridges, 
caruncles  or  other  irregulari- 
ties of  surface  of  any  sort ;  cul- 
men  narrow,  regularly  moder- 
ately conyex  from  base  to  tip ; 
commissure  and  gonys  perfect- 
ly straight  in  their  whole 
length;  the  tip  of  the  bill 
turned  neither  up  nor  down, 
but  the  points  of  both  man- 
dibles almost  meeting  on  the 
leyel  of  the  commissure.  Nasal 
fossae  scarcely  discernible  as 
such,  the  upper  border  of  the 
small,  basal,  linear  nostrils 
being  flush  with  the  rest  of  the 
bill.  Frontol  feathers  extend 
Fig.  ^.—Simorhynthm  tttracutiu  (Pall.)  Nat  sixe.  forward  with  an  obtusely 
ronnded  outline  on  the  culmen,  then  rapidly  recede  backwards  as  they  pass 
downward  in  a  straight  line  just  past  the  posterior  end  of  the'  nostrils  to  the 
commissural  edge  of  the  upper  mandible  ;  those  on  the  side  of  the  lower  mandi- 
ble extending  not  quite  so  far,  but  the  interramal  space  fully  feathered  Wings 
rather  longer  than  usual  in  this  group ;  legs,  feet,  and  tail  as  in  other  species 
of  the  genus,  the  legs  perhaps  a  little  longer,  comparatiyely,  than  in  other 
species.  A  crest  of  ten  or  more  slender  elongated  feathers  with  loosened 
fibrillflB  springs  from  the  middle  of  the  forehead,  just  before  the  eyes,  and 
curyes  forward  in  the  greater  part  of  a  circle  to  near  the  tip  of  the  bill.  A 
yery  few  filamentous  feathers  on  the  sides  of  the  head,  the  slender  series  be- 
ginning at  the  posterior  canthus,  and  thence  extending  downwards  and  back- 
wards. A  small  white  spot  just  below  the  eye.  Eyerywhere  dull  blackish, 
or  dusky ;  deepest  on  the  back,  becoming  more  of  a  smoky  or  brownish-gray 
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on  the  under  parte ;  under  wing  corerts  like  the  rest  of  the  under  parts ;  crert 
colored  like  the  back.  Bill  an  undefinable  dusky*  in  the  dried  specimen  ;  legs 
and  feet  livid  gray,  (probably  greenish  or  bluish  in  life) ;  membranes  black; 
claws  black. 

Dimeruiofu, — (Spec,  in  Mus.  Acad.,  Phila.)  Length  about  8-50  ;  wing  5*50; 
tail  1*60;  chord  of  culmen  *35;  gape  *60;  gonys  -25;  greatest  height  of  bill 
*33,  greatest  width '25,'  tarsus  1*00;  midSe  toe  and  claw  1*50,  outer  1*40, 
inner  1-25. 

Another  specimen,  (No.  22,258,  Mus.  Smiths.  Inst.)  Wing  6-60  ;  tail  1-75: 
chord  of  culmen  ;40 ;  (tape  '80  ;  goujrs  '40  ;  height  at  base  of  bill  '40  ;  width 
at  same  point  -SO*;  legs  and  toes  as  in  the  preceding  specimen. 

Three  specimens  of  this  species  examined :  one  in  the  Philadelphia  Academy 
from  Kamtschatka,  which  senred  as  the  subject  of  Mr.  Cassin's  description  in 
the  ''Birds  of  North  America;"  another  in  the  Smithsonian  Institution,  (No. 
22,258,)  received  from  the  Bremen  Museum,  labelled  '*  Phaleris  cristatella, 
(Pall.);  Winterkleid;  Kamtschatka;"  another  also  in  the  Smithsonian,  (No. 
15,805,)  labelled  "Phaleris  cristatella;  Bay  of  Yedo,  Japan;  Apr.  1854;  eye 
gray ;  iris  black ;  Rodgers'  North  Pacific  Exploring  Expedition."  The  last 
mentioned  specimen  is  in  a  very  poor  state  of  preservation,  and  is  a  young 
bird,  as  evidenced  by  the  short  straight  crest,  directed  backwards  ;  though  the 
bill  is  nearly  perfect  in  size  and  shape,  and  the  general  aspect  of  the  bird  is 
precisely  that  of  the  adult.  The  other  two  specimens  are  in  fine  condition, 
and  represent  the  perfectly  mature  state.  These  three  include  all  that  are 
known  to  exist  in  any  American  Museum.  It  is  not  a  common  bird  in  collec- 
tions, and  is  frequently  mistaken  for  the  young  eristaiellus^  to  which  species, 
however,  it  bears  only  a  distant  and  superficial  resemblance. 

The  bird  here  described  is  indubitably  the  "Dusky  Auk"  of  Pennant, a 
species  more  perfectly  and  satisfactorily  described  and  figured  by  Dr.  Pallas 
as  Alea  tetraeula.  It  is  a  strongly  marked  species,  not  distantly  allied  to, 
and  somewhat  resembling  erutatellus  in  everything  but  the  bill,  which  is  of  a 
radically  different  formation,  as  will  be  impressed  upon  the  mind  by  a 
perusal  and  comparison  of  the  descriptions  given  under  head  of  these  species. 
TetractUus  requires  no  special  comparison  with  criatatellut  or  with  eamtachatieut 
for  the  substantiation  of  its  distinctness.  S.  Ca»»ini  of  this  paper  is  the  most 
closely  allied  species,  and  might  just  possibly  be  confounded  by  a  careless  or 
ignorant  observer.     The  differences  will  be  found  under  head  of  the  latter. 

The  diagnostic  points  of  this  species  lie  chiefly  in  the  small  size  and  pecu- 
liar shape  of  the  bill  (cf.  descr.) ;  the  length  of  the  wings,  proportionally 
greater  than  in  any  other  species  of  the  genus  ;  and  the  greater  length  of  the 
feet  and  toes.  The  wings,  tail,  feet  and  toes  are  about  of  the  same  absolute 
dimensions  as  those  of  criatatelltu^  although  tetracului  is  rather  a  smaller  bird. 
The  various  shades  of  the  dark  color  of  the  plumage  are  produced  by  admix- 
ture of  black,  brown  and  gray;  there  is  no  pure  cinereous  or  plumbeous  on 
any  part  of  the  plumage. 

This  is  a  species  which  entered  at  a  very  early  day  into  ornithological 
literature,  notwithstanding  which  it  has  not  a  single  accredited  synonym. 
Its  claims  to  recognition  as  a  valid  species,  distinct  from  crUtatellut,  have  not 
been  impugned,  except  by  the  learned  Director  of  the  Museum  of  the  Pays- 
Has.  It  has  been  the  occasion  of  no  confusion  or  conflict  of  opinion  among 
writers,  except  in  those  few  instances  in  which  it  has  been  erroneously  sup- 
posed to  have  furnished  the  subject  of  Audubon's  plate  of  cristateUua.  The 
most  cursory  examination  of  the  plate  will  convince  the  mind  upon  this 
point.  Mr.  Pennant,  in  virtue  of  his  "Dusky  Auk,"  which  is  this  species, 
would  have  been  entitled  to  the  proprietorship  of  the  bird,  had  he  given  it  a 
binomial  name  ;  but  as  it  is,  Dr.  Pallas  stands  as  its  lawful  sponsor,  having 
christened  it  Alea  tetraeula  in  1769. 

•  Pallas  gives  its  color  as  " fusco-rubram  ;*'  Gmelin,  as  "ex  ftiaoo-lutescens  ;**  Latham, 
as  "  luteo-fuscum.** 
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SmoRHTiCHDB  Cassivi,  Couety  ft.  ip. 
Pkalerii  Canini,  ConeB,  mss. 

DiAO. — S.  rostro  parro,  breve,  vald4  compresso,  longitudine  vix  altitadinem 
excedeate,  latitadine  dimidii  altitudinis  ;  ferd  triangulare  a  spectu  laterale  : 
Bimplice,  nee  oUis  additamentis  corneis  instracto ;  culmine  leviter  declinato- 
convezo,  rictu  recto,  carinA  ferd  rect&,  a  scendente;  snprft  nigro-plambeus. 
Tertice,  alia  caad&qne  nigerrimis ;  sabtns  gr48eo-platnbeiis,  abdomine  eris- 
Boque  sensim  albicantibus ;  longitudo  tola  corporis  7*75  (poll.  Ang.);  alse 
4*25;  cands  1*40  ;  tarsi  *80;  digiti  medii  cam  nngae  1*20;  rostri  *40,  ait.  'SO, 
lat.  -151  rictOs  -60. 

Typical  and  unique  specimen,  No.  46,664  of  the  Smithsonian  Museum  *  a 
male  (adult?)  collected  Aug.  3,  1866,  at  Ounimak  Pass,  Russian  America, 
by  W.  H.  Dall.  ^ 

Bill  Yftrj  small  and  short, 
only  half  ad  long  as  the  tarsus ; 
extremely  compressed,  being 
hardly  more  than  half  as  wide 
as  high  at  the  base ;  its  height 
at  base  three-fourths  the  length 
of  culmen )  lateral  aspect  of  the 
bill  nearly  triangular ;  culmen 
regularly  lightly  convex  in  out- 
line ;  rictus  perfectly  straight ; 
gonys  almost  straight,  ascend- 
ing ;  tip  of  bill  rather  obtuse  ; 
no  tubercles,  sinuosities,  or 
other  irregularities  of  surface 
or  of  contour.  Nasal  fossae 
well  marked,  oval  in  oatline, 
Pig.  m— iSftworfcynMw  Oiuini^  nov.  sp.   Nat  siie.    reaching  th e  culmen  at  its  base, 

separated  by  a  ridge  from  the  commissural  edge  of  the  upper  mandible;  nos- 
trils low  down  in  the  foKsa,  small,  short,  narrowly  linear.  Frontal  feathers 
laid  straight  across  the  base  of  culmen,  descending  nearly  perpendicularly 
along  the  posterior  edge  of  the  nasal  fossae,  just  attaining  the  posterior  end  of 
the  nostrils,  then  retreating  obliquely  backwards  and  downwards.  Feathers  on 
side  of  lower  mandible  extending  to  a  point  opposite  those  on  culmen ;  some- 
what further  into  the  interramal  space,  which  is  densely  feathered.  Wings 
and  tail  of  usual  size  and  shape.  Feet  small,  tarsi  moderately  compressed, 
much  shorter  than  the  middle  toe  and  without  its  claw;  only  two-thirds  the 
middle  toe  and  claw;  outer  toe  as  long  as,  or  slightly  longer  th«n  the  middle, 
its  claw  much  smaller  than  that  of  the  middle ;  tip  of  inner  claw  just  reach- 
ing base  of  middle  claw. 

Entire  upper  parts  blackish-cinereous,  or  very  dark  lead  color,  deepest  and 
very  black  on  the  crown,  wing^  and  tail.  Entire  under  parts  much  lighter 
and  more  grayish  plumbeous,  insensibly  blending  with  the  color  of  the  upper 
parts  on  the  sides  of  the  head,  neck,  and  body,  fading  very  gradually  into 
whitish  on  the  abdomen  and  under  tail  coverts.  Inner  webs  of  primaries, 
secondaries  and  tail  feathers  dusky  gray ;  the  outer  glossy  black  ;  under  sur- 
face of  wings  dusky  gray,  nearly  black  along  the  edge.  Bill  dusky,  tinged 
with  red  ;  tarsi  behind  and  toes  below  black  ;  rest  of  feet  an  undefinable 
color  in  the  dried  state ;  perhaps  reddish  in  life.  "  Eyes  white  and  black,'' 
(collector's  label). 

This  is  a  very  strongly-marked  ispecies,  differing  to  a  remarkable  degree 
from  any  other  of  the  family.  The  chief  peculiarity  of  form  lies  in  the  bill ; 
so  small,  simple,  extremely  compressed,  destitute  of  appendages,  and  otherwise 
unique,  as  will  be  seen  by  the  description,  and  still  more  clearly  by  the  dia- 
gram. As  regards  color,  the  tinge  of  clear  plumbeous  which  pervades  the 
uniform  dark  color  is  very  characteristic.    There  is  no  trace  of  a  crest,  nor 
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of  elongated  filiform  feathers  aboat  the  head.  Their  abseneei  howeTer,  is 
not  to  be  regarded  as  a  specific  character,  since  it  cannot  be  positifelj 
affirmed  that  the  specimen  is  fully  adult. 

The  affinities  of  the  species  are  clearlj  with  S,  tetraeuluif  which  it  resem- 
bles in  the  small  simple  compressed  bill.  But  it  is  unnecessary  to  compare 
the  two  and  point  out  the  differencee.  A  glance  at  the  dimensions  will  aloDe 
suffice  to  show  specific  distinction.  There  is  bo  other  bird  in  the  family  that 
S.  Cattmi  in  the  least  resembles. 

SiMOBHTKCBDS  MI0BO0BBO8,  (Brandt^)  Coues, 

f  Alca  pygmma,  Gmelin,  S.  N.  i,  pt.  ii,  1788,  p.  555,  No.  12 ;  and  of  the  older 
authors.     Based  on  the  Pigmy  Auk  of  Pennant.    Not  identifiable. 

Simorhynehus  pygmenUf  Schlegel,  Urinatores  Mus.  Pays-Bas,  1867,  Htt.  is,  p. 
23.  Identifies  A.pygmcta  Gm.  as  Phaleru  mieroeerot  Brandt  or  P.  nodirottra 
Bonap.,  and  Uria  ptuilla  Pall,  as  young  of  the  same. 

Phaleria  mieroeerot^  Brandt,  Bull.  ^ad.  St.  Petersb.  ii,  1837,  p.  346. 

PhaUrtt  (Cieeronid)  mieroeerot,  Cassin,  B.  N.  A.  1858,  p.  908. 

Ciceronia  mieroeerot ,  Reich  en  bach. 

PhaUrit  nodirottra,  Bonaparte,  Comp.  and  Geog.  List,  1838,  p.  66.  Equals 
mieroeerot  Brandt.  Audubon,  Orn.  Biog.  r,  1839,  p.  101,  pi.  402.  Audu- 
bon, B.  Amer.  yii,  1844,  pi.  468.*   Gray,  Genera  Birds,  iii,  1849,  p.  644. 

Cieeronia  nodirottrit,  Bonaparte,  Consp.  Gav.  Comptes  Rend.,  1856,  xlii.  p.  774. 

^^fPhaUrie  eorniculata,  Eschscholtz,"  (Gray.)      Doubtful   citation.     Perhaps 
Fratereula  eomieulata  f  or  Cerorhitia  monoeerata  f 
Asiatic   and  American   coasts  of  North   Pacific;    Kamtschatka;    Kurile 

Islands ;  Plover  Bay ;  Sitka ;  Japan.    Numerous  specimens  in  the  Mus.  Acad., 

Philadelphia,  and  Mus.  Smiths.  Inst.,  from  various  localities.     Not  known  to 

occur  as  far  south  as  Washington  Territory,  U.  S.,  though  found  in  the 

Japan  Sea. 

Smallest  of  the  Auks  with  the  ex- 
ception of  8.  putilhu.  Bill  very  short, 
not  half  as  long  as  the  head,  stout, 
deep,  wide,  little  compressed,  obtuse 
at  the  tip ;  its  width  at  base  nearly 
equalling  its  heigh th  at  the  same 
point,  and  but  little  less  than  the 
length  ofculmen.  A  small  but  con- 
spicuous globular  tubercle  arising 
from  base  of  culmec,  beyond  which 
the  culmen  is  strongly  arched,  very 
regularly  convex,  rapidly  descending, 
its  tip  not  very  acute,  obsoletely 
notched  on  the  tomia,  very  slightly 
overhanging  the  tip  of  under  mandi- 
Fig.  iL^Simorhynehut  mieroeerot,  (Brandt),   ble.     Commissure  almost  straight  iU 

NatBixe.  whole    length,    the    extremity    very 

slightly  ascending.  Gonys  short,  rapidly  ascending,  very  slightly  convex. 
Nostrils  in  a  short  but  wide  and  deep  fossa,  placed  rather  higher  up  above 
the  commissure  than  in  some  species ;  narrowly  linear,  not  reached  by  the 
frontal  feathers.  Frontal  feathers  extending  to  the  node  on  the  culmen, 
then  retreating  obliquely  backwards  as  they  descend  along  the  sides  of  the 
upper  mandible  ;  feathers  on  side  of  lower  mandible  extending  farther  than  on 
upper  mandible.  Proportions  of  wings,  tail,  legs  and  feet  as  in  other  species 
of  the  genus. 

Adult. — Forehead  and  lores  conspicuously  marked  with  delicate  hair  lines 
of  white,  produced  by  numerous  short,  stiff,  but  very  slender  white  setaceous 
feathers  scattered  thickly  thereover ;  a  few  of  which  filaments,  more  elon- 
gated and  thread-like  than  the  frontal  ones,  stretch  adown  the  sides  of  the  head 
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to  below  the  level  of  the  jaw ;  and  a  few  more  excessireljr  delicate  ones 
reach  from  the  posterior  cantbas  of  the  eye  some  distance  along  the  sides  of 
the  occiput  and  nape.  Entire  upper  parts,  inclnding  the  forehead,  vertex, 
occipnt,  and  sides  of  head,  (with  the  exception  of  the  white  feathers  just 
described)  sides  of  neck,  and  wings  and  tail,  glossy  black.  Inner  webs  of 
the  primaries  dusky  gray.  Under  wing  coverts,  (except  the  smallest  row 
just  along  the  antibrachium  and  metacarpus,)  white.  Region  about  base  of 
ander  mandible  blackish  plumbeous,  and  a  few  feathers  along  the  sides 
under  the  wings  and  on  the  flanks  blackish  ;  all  other  under  parts  white, 
motiled,  especially  on  the  breast  and  sides,  with  black,  the  throat  alone  re- 
maining immaculate.  Bill  red,  tubercle  and  base  of  upper  mandible  dark 
bluish.  Legs  and  feet  an  undeflnable  dusky  in  the  dried  state  ;  the  anterior 
border  of  the  tarsus,  and  superior  aspect  of  the  toes  dull  greenish. 

Length  about  6*50 ;  wing  from  carpus  3-75;  tail  1*25,'  tarsus  '70;  middle 
toe  and  claw  1*00;  outer  do.  the  same;  inner  do.  '85;  bill :  chord  of  culmen, 
(including  width  of  knob^  *40;  along  rictus  *60 ;  gonys  *25;  height  at  base 
•30 ;  width  at  base  slightly  less. 

The  preceding  is  a  description  of  the  perfect  plumage  of  this  species, 
which  is  of  comparatively  unfrequent  occurrence.  The  usual  state  of  plum- 
age of  the  bird  as  met  with  in  collections  is  much  as  follows  : — Bill  as  de- 
scribed above;  fllamentous  feathers  mu6h  as  above  described,  but  rather 
shorter  and  more  sparse,  and  scarcely  appearing  behind  the  eye  and  along 
edge  of  side  of  lower  jaw.  Upper  parts  plumbeous  black,  sometimes  slightly 
interrupted  in  its  continuity  by  a  few  whitish  feathers  about  the  scapulars  ; 
the  primaries  grayish  black,  paler  on  their  inner  webs  ;  secondaries  grayish 
white  at  their  tips.  Under  parts  white,  as  before,  but  very  sparsely  marbled 
or  waved  with  dusky ;  least  so  on  the  abdomen,  most  so  on  the  sides  and 
breast,  where  the  blackish  so  increases  in  amount  as  to  appear  more  or  less 
continuous  with  that  of  the  upper  parts.  Chin  and  sides  of  jaw  as  above  de- 
scribed, but  throat  white,  immaculate  The  dusky  mottling  varies  greatly  in 
amount  and  in  intensity  with  different  specimens.  Sometimes  it  is  reduced 
to  a  few  isolated  touches  here  and  there,  and  again  it  is  found  to  give  the  pre- 
vailing color  to  the  under  parts.  That  specimens  in  this  mottled  condition 
are  not  immature,  is  proven  by  the  fact  that  the  bill  is  fully  grown  and  pro- 
Tided  with  a  well  developed  tubercle ;  and  that  the  forehead  is  thickly 
covered  with  white  setaceous  feathers.  The  mottling,  however,  is  confined 
to  the  tips  of  the  individual  feathers,  whose  bases  are  pure  white ;  and  is 
thus  apparently  of  a  temporary  and  transient  character,  like  that  so  frequently 
met  with  in  young  or  winter  specimens  of  gulls  and  petrels.  It  may  be  a 
seasonal  feature,  or  one  only  found  in  birds  of  a  certain  age;  and  yet  nu- 
merous facts  tend  to  indicate  it  as  a  character  of  perfectly  mature  birds. 
Were  one  to  examine  a  specimen  with  the  usual  moderate  amount  of  mottling 
on  the  under  parts,  and  notice  the  fact  that  the  blackish  occupies  only  the 
tips  of  the  feathers,  he  could  not  fail  to  be  impressed  with  the  analogy  just 
now  hinted  at,  and  to  conclude  that  with  advancing  age  the  mottling  would 
grow  less  and  less,  and  finally  disappear,  leaving  the  under  parts  pure  white, 
as  in  punllua.  Such,  however,  appears  not  to  be  the  case.  Specimens  whose 
age  is  attested  by  a  fully  developed  bill  and  well  formed  tubercle,  are  those 
most  mottled  below  with  blackish.  And  yet,  no  specimens  have  been  found 
with  the  breast  or  any  other  part  of  the  under  parts  uninterruptedly  black, 
trenchantly  divided  from  white  areas.  The  peculiar  kind  of  mottling  exhib- 
ited by  this  species  is  so  unusual  as  a  condition  of  perfect  maturity,  that  the 
suspicion  arises  that  the  very  highest  state  of  plumage  is  not  yet  known. 

Young. — Entirely  similar  in  plumage  to  the  bird  as  just  described  ;  but  the 
tinder  parts  white,  scarcely  relieved  by  mottling ;  and  the  white  extending 
far  around  on  the  sides  of  the  neck,  leaving  only  a  narrow  median  dorsal  line 
black ;  the  bill  smaller  than  that  of  the  adult,  and  the  tubercle  wholly  want- 
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ing,  or  Tery  imperfectly  dereloped ;  its  place  on  the  calmen  being  occupied 
by  a  soft  skinny  cohering  like  that  on  the  nasal  fossae. 

Specimens  fireqnently  occur  in  this  condition.  An  understanding  of  its 
precise  import  is  somewhat  complicated  by  the  fact  that,  although  the  tuber- 
cle is  entirely  wanting,  and  the  bill  otherwise  obviously  undevelopedi  the 
kead  is  well  provided  with  the  whitish  setaceous  feathers.  Birds  in  such 
condition  might  be  confounded,  on  casual  inspection,  with  <?.  ptuiUut,  But 
more  careful  examination  will  result  In  the  observation,  that  the  bill  is  ftr 
too  large,  tkiek^  and  heavy  to  be  that  of  putilltu ;  that  there  is  no  conspicuous 
white  patch  on  the  scapulars ;  that  the  sise  of  the  whole  bird  exceeds  that  of 
punllus :  which  points,  in  connection  with  some  others  which  might  be  enu- 
nerated,  will  serve  to  distinguish  the  two  species.  Their  relationships  are 
dwelt  upon  more  at  length  in  the  succeeding  article. 

When  old  birds  of  this  species  are  moulting,  in  the  fall,  the  glossy  black 
of  the  f^esh  feathers  on  the  back  is  interrupted  with  dull  grayish  black 
patches,  formed  by  the  old  feathers  which  have  not  yet  been  renewed ;  and 
the  old  worn  primaries  and  secondaries  are  dull  grayish,  fading  almost  into 
grayish  white  at  their  tips  and  along  their  edges.  A  specimen  in  such  a  con- 
dition, (No.  46,563,  Smiths.  Mus.)  though  palpably  an  old  bird,  has  no  trace 
of  a  caruncle  on  the  bill. 

It  may  not,  perhaps,  be  exceeding  due  bounds,  to  hint  at  the  possibility 
that  the  nodule  on  the  bill  may  be  temporary  in  character,  assumed  after  a 
certain  age,  at  a  certain  season,  and  then  lost,  wholly  or  in  part,  by  absorp- 
tion, to  be  again  resumed  at  the  same  period  of  the  following  year,  probably 
during  the  season  of  reproduction.  This  suggestion  presents  itself  to  the 
observer  without  straining  on  his  part,  and,  in  fact,  is  rather  forced  upon  his 
attention,  after  examination  of  specimens,  apparently  adult,  in  which  no 
trace  of  the  tubercle  is  to  be  found.  The  tubercle  is  in  essential  character- 
istics an  extrinsic  formation  upon  the  bill)  differing  radically  in  its  structure 
fk'om  the  rest  of  the  organ.  No  good  reason  appears  to  forbid  the  supposi- 
tion that  its  growth  and  subsequent  re-absorption,  maybe  periodical.  Argu- 
ments for  such  a  belief  might  readily  be  adduced  in  the  periodical  hyper- 
trophy and  atrophy  of  the  combs,  wattles,  caruncles,  and  the  various  other 
fleshy  or  cutaneous  or  semi-corneous  growths  about  the  head  and  bill  of  very 
many  birds^  which  enlarge  during  the  breeding  season,  and  afterwards 
diminish  or  entirely  disappear*  It  is  also  within  the  limits  of  possibility 
that  caruncles  of  this  species  is  a  sexual  characteristic.  The  specimen  above 
mentioned,  (No.  46.563,)  is  marked  female.  However  close  to,  or  remote 
from,  the  truth  either  or  both  of  the  foregoing  suggestions  may  be,  it  is  cer- 
tain that  observed  facts  relating  to  the  rostral  knob  of  this  bird  are  at  vari- 
ance with  generally  received  doctrines  about  it,  and  are  explicable  by  the  ap- 
plication of  one  or  the  other  of  the  preceding  hypotheses.  At  present  we  are 
very  much  in  the  dark  in  the  matter. 

various  ages,  conditions  of  plumage  and  bill,  of  this  species  are  well 
represented  by  the  numerous  specimens  in  the  Museum  of  the  Philadelphia 
Academy  and  of  the  Smithsonian  Institution,  from  various  localities  along 
the  coasts  and  among  the  islands  of  the  North  Pacific.  No  specimens  are 
contained  ia  any  other  American  collection. 

The  only  questions  of  syaonymy  which  arise  in  this  case  are  connected 
with  the  identification  of  Alca  pygmoML^  Qm.,  and  are  treated  of  under  head 
of  S,  putilltu.  Prof.  Brandt's  name  has  priority  over  that  of  the  Prince  Bona- 
parte, although  the  latter  has  come  into  more  general  employ  than  the  former. 

SiMOBHTNCHCS  PUSILLUS,   {PallOi)  Coues, 

1  Alea  pygnuM,  Gmelin.  S.  N.  i,  pt.  ii,  1788,  p.  555,  No.  12  ;  "  rostro  nigro, 
Venice,  cervice,  dorso,  alis,  caud&  pedibusque  obscuris,  jugulo  et  pectore 
glaucis,  abdomine  sordide  albo.        *  *        alee  minor,  7  poll,  longa,'' 

etc.— Based  upon  Pigmy  Auk,  Pennant|  Arct.   ZooL  ii,  p.   S13,  No.  431. 
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Habitat  between  Northern  Asia  and  America.  Latham,  Ind.  Orn.  li,  1790, 
p.  790,  No.  ii.  Same  as  Gmelia'a  species.  Bonnaterre,  Ency.  Method.  Orn. 
1790,  p.  33.  Same  as  Gmelin's  species.  Donndorff,  Beytr.  Zool.  ii,  pt.  i,  p. 
825.     Quotes  Pennant  and  Latham. 

f  Phaleris  pygmata,  Stephens,  Shaws  Gen.  Zool.  xili,  1825,  p.  48.  Same  as 
Alea  pygmoea,  Gm.  Lath. 

PhaUrU  pygmctay  Brandt,  Bull.  Acad.  St.  Petersb.  ii,  1837,  p.  347.  Quotes 
both  Alca pygmsea  Gm.  and  ITria  putilla  Pall.,  which  he  considers  as  synony- 
mous.    Gray,  Genera  Birds  iii,  1849,  p.  638.     Quotes  Una  puailla,  Pall. 

Tylorkamphu9  pygmstaa^  Bonaparte  Consp.  Gav.  Comptes  Rendus,  1856,  xlii.  p. 
774.     Same  &9  ptuilla^  Pall. 

UriapusiUa,  Pallas,  Zoog.  R.-A.  ii,  1811,  p.  373,  pL  70,  hand  dubife.     «*  Fronte 

.   brachiisque  albo-notatis." 

PhaUria  pusilla,  Cassin,  Pr.  A.  N.  S.  Phila.  1862,  p.  324.     Elliot,  B.  N.  Am. 

1867,  part  vi. 
PhaUru  {Cieeronia)  pusillay  Cassin,  Baird's  B.  N.  A.  1868,  p.  909. 

Asiatic  and  American  coasts  of  the  North  Pacific.  Kamtschatka,  (Pallas.) 
Semiavine  Straits  (Mus.  Smiths.  Inst.)  N.  W.  coast  of  America  (Mus.  Smiths, 
last.)    Sitka,  Russian  Amer.  (Mus.  Pays-Bas,  teste  Schlegel.) 

In  size  the  least  of  its  genus, 
•    and  the  smallest  known  nata- 
torial bird.      Length,  (approxi- 
mately correct)  5*50  inches ;  ex- 
tent of  wings ,  wing  from 

carpus  to  end  of  first  primary 
3-50;  tail  1-10;  tarsus  -75,  mid- 
dle toe  and  claw  1-10;  outer  toe 
and  claw  1*00 ;  inner  toe  and 
claw  *85 ;  bill  along  culmen 
'40 ;  along  rictus,  *65 ;  along 
gonys  *30;  height  at  base  '20; 
width  at  same  point  the  same 
or  slightly  less.  (Compare  these 
measurements,  particularly  of 
Tig.l2.'-Simorhynehuipmsiaui,(Pal]tL8.)  the  bill,  with  those  of  8,  micro- 

Nat.  size.  eeros. ) 

With  the  usual /orm  of  the  genus,  except  as  to  the  bill,  the  shape  of  which 
is  specific.  Bill  without  tubercles,  or  other  irregularities  of  contour ;  straight, 
comparatively  slender,  compressed  ;  height  at  base  much  less  than  length 
along  culmen;  width  at  base  the  same,  or  rather  less  than,  height  at  same 
point ;  the  apex  more  acute  than  that  of  microeeron ;  the  outline  of  culmen 
at  first  straight,  then  slightly  convexo-declinate  ;  commissure  almost  straight, 
a  little  ascending  anteriorly,  still  not  sinuous  in  any  pan  of  its  length  ;  gonys 
lengthened,  at  first  convex  in  outline,  then  rapidly  ascending  in  a  straight 
line.  Nasal  fossa  large,  extending  along  the  basal  moiety  ot  the  bill,  reach- 
ing from  the  culmen  nearly  to  the  tomia ;  not  deeply  excavated ;  nostrils 
small,  narrow,  linear,  one  eighth  of  an  inch  long,  basal,  lying  just  above  the 
commissural  edge  of  the  upper  mandible.  Frontal  feathers  running  forward 
some  distance  in  a  rather  narrow  angle  on  the  culmen,  retreating  very  rapidly 
obliquely  backwards  and  downwards  on  the  sides  of  the  upper  mandible  ;  ex- 
tending on  sides  of  the  lower  mandible  a  little  further  than  on  upper.  (It  is 
to  be  gathered  from  this  description,  more  particularly,  that  the  bill  otputil' 
lutf  compared  with  that  of  microceroSj  is  fully  as  long ;  but  slenderer,  more 
acute  at  the  tip,  less  convex  along  culmen  and  gonys,  more  compressed  in  its 
whole  extent,  and  non-tuberculate.) 

Adult. — Entire  under  parts  pure   white ;   entire  upper  parts  pure  black, 
only  relieved  as  follows :  The  humeral  and  scapular  feathers  are,  all  of  them 
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or  most  of  them,  white  or  whitish  in  some  portion  or  the  whole  of  their 
extent ;  prodncing  two  patches  of  this  color,  not  inaptly  comparable  to  the 
similar  patches  on  the  scapulars  of  Braehyrkamphuf  Wrangeliy  or  Col^frio 
borealu^  in  size,  shape  and  general  appearance.  About  half  the  secoDdaries,  the 
innermost  ones,  are  quite  conspicuooslj  white  on  the  tips  of  the  onter  web 
for  a  fourth  or  a  third  of  an  inch.  The  forehead  and  lores,  from  the  base  of 
the  bill  to  the  ejres  and  rertex,  are  lineated  Texactlj  as  in  microeerot)  with 
sparse,  distinct,  rery  slender  white  setaceous  feathers ;  none  are  apparent, 
among  several  specimens,  behind  the  eye,  or  from  the  commissural  angle  of 
the  bill.  Pailas  tersely  summed  up  these  points  of  coloration  of  the  upper 
parts  in  saying  *'  Fronte  brachiisque  albo-notatis  ;"  and  the  white  about  the 
<*  arms "  is  a  strong  distinctive  feature  of  the  species  in  comparison  with 
mieroeerot.  The  white  of  the  under  parts  reaches  far  around  on  the  side  of 
the  neck ;  on  the  side  of  the  head  it  only  extends  on  a  level  with  the  com- 
missure ;  it  does  not  quite  attain  the  base  of  the  lower  mandible,  being  cnt 
off  from  the  bill  by  a  small  blackish-lead-colored  area.  There  are  indica- 
tion of  a  small  whitish  spot  just  above  and  below  the  eye,  formed  of  feathers 
of  the  ordinary  texture.  The  under  wing  coverts  are  wholly  white,  except 
just  along  the  edge  of  the  forearm.  The  short  tibial  feathers  are  dusky 
gray.  Bill  black,  (as  nearly  as  can  be  determined  from  the  dried  specimens,) 
the  base,  gonys  and  tip  of  lower  mandible  yellowish.  Posterior  aspect  of 
tarsus,  and  inferior  surface  of  toes  and  webs,  blackish  ;  rest  of  legs  and  feet 
a  dull  undeflnable  greenish-dusky  (in  the  dried  specimens.) 

The  changes  of  plumage  of  this  species  are  not  known  ;  no  other  condition 
than  the  one  above  described  is  represented  by  the  specimens  in  the  Smith- 
sonian Institution,  and  none  are  contained,  as  far  as  known,  in  any  other 
American  museum.  No.  21,320  of  the  Smithsonian  collection,  obtained  from 
Capt.  John  Rodgers'  expedition  to  the  North  Pacific,  collected  at  Semiavine 
Straits  by  Dr.  Wm.  Stimpson,  is  the  one  above  described.  No.  21,321,  from 
the  same  locality,  is  a  younger  bird,  but  entirely  similar  to  21,320,  except  that 
it  has  a  rather  weaker  bill,  and  only  slight  traces  of  the  white  setaceous  feath- 
ers on  the  forehead.  No.  46,562,  collected  Sept.  9th,  1866,  at  Plover  Bay,  by 
W.  H.  Dall,  of  the  Western  IFnion  Company's  Overland  International  Tele- 
graph Expedition,  a  young  bird,  as  shown  by  the  soft  feel  of  the  feathers  and 
other  features  needless  to  detail,  is  referrible,  with  some  degree  of  doubt,  to 
this  species.  The  scapulars  are  very  conspicuously  white;  the  secondaries 
plaioly  tipped  with  white;  the  under  parts  pure  white,  unspotted  as  in 
typical  ptuillus.  The  black  of  the  upper  parts  is  tinted,  especially  about  the 
head,  with  gray  or  plumbeous,  and  there  are  no  traces  of  whitish  setaceous 
feathers  on  the  forehead ;  both  of  which  features  are  to  be  attributed  to  the 
juvenility  of  the  specimen.  The  doubt  in  the  case  centres  in  the  bill.  This 
organ  has  no  trace  of  a  tubercle,  and  is  very  small  and  weak,  as  usual  in  the 
young  puaiUut :  but  it  seems  to  be  deeper,  and  especially  wider  at  the  base, 
compared  with  its  length,  than  is  the  case  with  XjpicsX  putUlus ;  in  these 
points  of  shape  approximating  to  nueroeeros.  But  "  seems  to  be  '^  is  the  most 
definite  expression  to  be  used  in  this  case,  for  in  the  preparation  of  the  spe- 
cimen, or  its  subsequent  drying  or  packing  for  transportation,  the  bill  has 
been  injured,  and  so  much  distorted,  that  its  true  form  cannot  now  be  de- 
termined with  desirable  precision. 

It  cannot  be  denied  that  the  relations  that  this  species  bears  to  mieroeerot 
are  extremely  intimnte.  So  closely,  in  fact,  does  it  approach  the  latter,  that 
its  specific  validity  might  fairly  be  called  in  question  by  one  of  conservative 
views  ;  especially  in  consideration  of  the  well-known  fact,  not  to  be  disputed, 
that  the  bills  of  all  young  Alcidte  are  much  smaller  and  weaker,  and  even  in 
more  striking  points  of  form,  conspicuously  different  from  those  of  adult 
birds  ;  and  that  a  long  time  is  required  for  their  perfect  development  This 
remark  applies  with  especial  force  to  the  formation  of  the  various  knobs, 
.  ridges,  sulci,  rictal  callosities,  and  the  other  irregularities  of  surface.    The 
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mere  presence  or  absence,  therefore,  of  the  node  upon  the  base  of  the  cnlmen, 
cannot  be  allowed  to  constitute  a  specific  character  in  the  present  case,  and 
maj  be  left  out  of  consideration,  as  may  be,  also,  the  color  of  the  bill.  Too 
much  stress  should  not  be  laid  upon  the  presence  of  white  scapulars  and  of 
white  tips  to  the  secondaries,  since  in  some  specimens  of  undoubted  microce^ 
rot  unmistakable  traces  of  the  former  are  to  be  found,  and  the  ends  of  the 
inner  secondaries  are  decidedly  lighter  than  the  body  of  the  feathers.  All 
the  obserrable  differences  in  the  quantity  and  distribution  of  the  whitish  se- 
taceous feathers  upon  the  forehead  and  other  parts  of  the  head  might  readily 
enough  depend  upon  a  difference  in  the  age  of  specimens.  The  pure  unin- 
terrupted white  of  the  under  parts  of  ;>tMt//tM  stands  in  apparently  strong  con- 
tradistinction to  the  black  mottling  of  the  same  parts  of  microeerus ;  but  it  is 
to  be  remembered  that  the  coloration  in  this  respect  of  the  latter  species  is 
▼ery  rariable,  ranging  fTom  a  very  sparse  and  scanty  marbling  to  a  nearly 
uniform  black,  particularly  upon  the  breast,  and  is  therefore  not  to  be  too 
implicitly  relied  upon,  at  least  until  it  is  more  definitely  ascertained  than  at 
present  whether  the  black  mottling  tends  to  decrease  or  to  increase  with  ad- 
Tancing  age.  If  mieroeeros  grows  more  and  more  marbled  with  black  as  it 
^ows  older,  we  might  with  entire  propriety  presume  upon  the  existence  of  a 
youthful  state  of  plumage,  in  which  the  under  parts  are  entirely  white,  like 
those  of  ptuillut.  Such  is  Tery  likely  the  real  state  of  the  case ,'  for  the 
youngest  examples  of  mieroceros  examined — those  which  have  no  trace  of  a 
tubercle — are  nearly  white  below,  only  rery  sparsely  and  indistinctly  mottled 
with  blackish.  Still,  aside  from  all  these  varying  and  therefore  uncertain 
points,  there  appear  good  grounds  for  separating  the  two  species,  as  will  be 
observed  on  comparing  the  descriptions  given  in  this  and  in  the  preceding 
article. 

As  the  case  stands  with  our  present  information  upon  the  subject,  P.puiiU 
lus  is  to  be  separated  from  P.  mieroceros:  first,  by  certain  differences  posi- 
tively known  to  occur :  a,  in  size,  which  is  decidedly  less,  as  evidenced  by 
the  measurement  of  all  its  dimensions  ;  6,  in  form  of  bill,  which  is'  slenderer, 
more  acute  at  the  tip,  not  so  deep  at  the  base,  particularly  not  so  wide  at  the 
base,  yet  not  shorter,  than  that  of  mieroeerot ;  secondly,  by  certain  differences 
Tery  constantly  observed,  yet  not  proven  to  always  hold  good :  a,  absence  of 
tubercle;  6,  conspicuously  white  scapulars  and  tips  of  secondaries:  e,  pure 
white  under  parts,  uninterrupted  by  blackish  mottling,  and  extending  around 
OQ  the  sides  of  the  neck ;  cf,  shortness  and  scantiness  of  the  white  setaceous 
feathers  on  the  forehead ;  e,  color  of  bill,  mostly  black,  not  mostly  red. 

It  only  remains  to  notice  the  synonymy  of  this  species  ,  and  all  that  is  to 
be  said  on  this  score  relates  to  the  identification  of  Alca  pygmtea  Om.  This 
name  is  founded  upon  the  ^' Pigmy  Auk"  of  Pennant, — a  small,  species  first 
described  very  loosely  and  imperfectly  by  the  latter  writer,  whose  account 
Omelin  merely  renders  into  Latin,  in  applying  a  binomial  name.  There  is 
no  doubt  that  the  bird  was  one  of  the  little  Auks  of  the  North  Pacific,  as  its 
very  name,  and  the  dimensions  assigned  (seven  inches),  clearly  indicate,  but 
there  is  no  possibility,  at  the  present  day,  of  identifying  it  with  precision.  It 
was  very  possibly  based  either  upon  the  present  species  or  the  preceding 
{mierocerot),  and  should  these  two  ever  be  united,  as  young  and  old  of  the 
same,  the  name  jjy^nuea  might  without  undue  violence  be  assigned  to  the 
species  so  constituted.  So  long  as  they  are  regarded  as  distinct,  the  name 
pygmteuM  must  not  be  applied  to  either  of  them.  As  far  as  we  can  judge  by 
the  description,  particularly  the  expression  "jugulo  et  pectore  glaucis," 
pygpuea  may  not  impossibly  have  bt-en  based  upon  Ptyehoramphtu  alnttieui. 
But  Mr.  Cassin's  supposition  is  perhaps  as  near  the  truth  as  any  that  could  be 
advanced:  "It  is  possible  that  the  Pigmy  Auk  of  Pennant,  which  is  ^^a 
pygmsoa  Gmelin.  may  be  the  young  of  this  species  [microcerot]^  but  it  is  more 
probable,  judging  from  the  descriptions  cf  Omelin  and  Latham,  that  several 
small  species  have  been  confounded  under  this  name."    The  same  gentleman 
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also  calls  attention  to  the  fact,  that  some  of  the  expressions  in  the  diagnosei 
of  the  old  aathurs  have  no  basis  in  the  characters  of  anj  Alcidine  bird.  Under 
the  circnmstances,  it  behooTes  as  to  ignore  the  name  pygnuza  altogether,  since 
it  cannot  be  identified  ,*  and  to  accept  j^tuiUaw  of  Pallas,  to  which  no  possibil- 
ity of  doabt  attaches,  as  the  proper  name  of  the  present  species. 

PTYCH0RHA1CPHU8,  Brandt, 

Uria^  Pallas,  Zoog.  R.-A.  1811,  ii,  p.  370,  in  part;  not  of  authors. 
Ptyehorkampkui^  Brandt,  Bull.  Acad.  So.  St.  Petersb.  ii,  1837,  p.  347.    tjpe 

Uria  aleutiea^  Pall. 
Mergulus,  Gambel,  Pr.  A.  N.  S.  ii,  1842,  p.  266,  in  part ;  not  of  Ray,  Vieill. 
Arctieaj  Gray,  Genera,  iii,  1849,  p.  638;  in  part;  not  of  McBhring. 
SimorhynehuSf  Schlegel,  Mus.  Pays-Bas,  1867,  Uvr.  iz,  p.  26,  in  part ;  not  of 

Merrem. 

Size  moderate ;  general  form  stoat ;  not  crested,  nor  with  any  elongated 
feathers  about  the  head.     Bill  about  two  thirds  as  long  as  the  bead,  three- 
fourths  as  long  as  the  tarsus,  very  stoat,  straight,  somewhat  conical  in  shape, 
slightly  if  at  all  compressed,  without  nodes  or  irregularities,  the  tip  acate; 
colmen  very  moderately  declinato-conrex  in  outline,  the  ridge  broad,  more  or 
less  corrugated  transversely  at  the  base ;  the  sides  of  upper  mandible  bulg- 
ing, the  tomial  edges  inflected ;  sides  of  lower  mandible  nearly  upright,  flat, 
longitudinally  grooved  for  the  greater  part  of  their  length,  their  tomial  edges 
somewhat  inflected;  rictus  straight;  gonys  straight,  or  nearly  so,  very  long. 
Nasal  fo8SR$  long  and  wide,  shallow,  filled  in  with  soft  skin ;  that  of  the  two 
fossae  meeting  over  the  base  of  the  culmen,  and  there  corrugated  as  just  de- 
scribed ;  nostrils  rather  long,  narrowly  oval,  subbasal,  opening  at  the  lower 
border  of  the  fossse,  the  edge  of  the  membrane  that  overhangs  them  elevated, 
flaring.    Frontal  feathers  in  a  nearly  transverse  line  across   the  base  of  the 
culmen,  thence  descending  a  little  obliquely  backwards,  just  behind  the  nos- 
trils, to  the  commissure;  those  on  lower  mandible  extending,  in  the  inter- 
ramal  space  (which  they  completely  fill),  to  a  point  rather  beyond  a  perpen- 
dicular from  those  on  culmen ;  then,  encroaching  very  little  on  the  sides  of 
the  lower  mandible,  they  retreat  in   a  straight  line  rapidly  backwards  and 
obliquely  upwards.     Wings  moderately  long,  narrow,  pointed,  the  primaries 
somewhat  falcate,  narrowing  rapidly  at  the  tip  to  an  acute  point,  first  longest, 
rest  equably  graduated.     Tail  short,  broad,  rounded,  contained  about  three 
and  a  half  times  in  the  length  of  wing  from  the  carpal  joint ;  the  feathers 
broadly  rounded  at  their  tips.     Taisus  much  shorter  than  the  middle  toe 
without  its  claw;  about  two-thirds  as  long  as  the  middle  toe  and  claw; 
greatly  compressed,  covered  with  small,  very  irregularly  shaped  polygonal 
reticulations  ;  no  large  transverse  scutells.    Outer  lateral  toe  as  long  as,  or 
slightly  shorter  than  the  middle ;  its  claw  not  reaching  the  tip  of  the  middle 
claw.    Tip  of  inner  claw  reaching  base  of  middle  one.    Claws  compressed, 
acute,  moderately  arched,  the  inner  edge  of  the  middle  one  dilated. 

This  genus  was  instituted  in  1837  by  Prof.  Brandt,  for  the  reception  of  the 
Uria  aleutiea  of  Pallas,  its  type  and  only  species.  It  is  strongly  characterised 
by  the  bill,  which  is  of  a  shape  not  even  approximating  towards  that  of  any 
other  Alcidine  bird.  ItB  points  of  structure  in  other  respects  are  shared  by 
the  majority  of  the  family. 

Pttohorhamphdb  aliuticds,  (Pall)  Brandt, 

rVitf  aZctt/tca,  Pallas,  Zoog.  R.-A.  ii,  1811,  p.  370.  "Corpore  supril  fusco, 
subtus  albo  liturato,  rostro  producto,  triplici  plica  inter  nares." 

Plychorhamphut  aleudcut^  Brandt,  Bull.  Acad.  St.  Petersb.  ii,  1837,  p.  347,  Bo- 
naparte, Tabl.  Comp.  Pelag.  Compt.  Rend.,  1856,  xlii,  p.  774.  Gassin,  Baird's 
B.  N.  A.  1858,  p.  910.  Heermann,  Pac.  R.  R.  Rep.  x,  1859,  Route  to  Gala. 
Birds,  p.  75.      Elliot,  B.  N.  Am.  part  iv,  1867. 

Phaleris  aleutiea^  Gray,  Genera  Birds,  iii,  1849,  p.  638. 
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Simorhynehut  aleuticWy  Schlegel,  Urinatores  Mas.  Pays-Bas,  ix  livr.  1867,  p.  26. 
Mergulut  Cassinii,  Gambel,  Pr.  A.  N.  S.  Philada.  ii,  1845,  p.  266.     Id.,  Journ. 

A.  N.  S.  Phila.  2d  series,  ii,  1850,  pi.  vi. 
Aretica  Ctunniiy  Gray,  Gen.  Birds,  iii,  1849,  p.  638. 

Pacific  coast  of  North  America,  south  to  San  Diego,  California.  Breeds  on 
the  Farralone  Islands.  Aleutian  Islands  (Pallas),  Russian  America,  and  whole 
west  coast  of  the  United  States.     (Mus.  Smiths.  Inst,  and  Acad.  Philada.) 

AJult.—  'B\\\  black,  base  of  lower  mandible  whitish  or  yellowish.  Legs 
anteriorly,  and  toes  superiorly  bluish  ;  legs  posteriorly,  and  toes  inferiorly, 
with  the  membranes,  blackish.  A  slight  touch  of  white  about  the  eyes.  En- 
tire upper  parts  blackish-plumbeous,  the  head,  wings  and  tail  nearly  black. 
This  color,  gradually  diluted  until  it  is  much  more  grayish-plumbeous,  ex- 
tends around  the  under  parts  and  sides  of  the  head,  the  throat,  upper  part  of 
the  breast  and  whole  sides  of  the  body  under  the  wings.  Greater  part  of 
breast,  with  abdomen  and  under  tail  coverts  pure  white  ;  the  grayish  plum- 
beous of  the  upper  breast  merging  very  gradually  into  the  white  of  the  belly. 
Under  surface  of  wings  dark  lustrous  gray. 

Tonng. — Very  similar  to  the  adult ;  differing  chiefly  in  being  more  decided- 
ly blackish  on  the  upper  parts. 

Moulting  specimens  have  the  upper  parts  much  duller  and  grayer,  the  old 
wing  and  tail  feathers  faded,  especially  towards  their  tips,  into  light  brown- 
ish-gray. 

Length  8-00  to  9*50;  extent  1600  to  18-50,-  wing  4-75  to  5-25;  tail  1-50  to 
1  75 ;  tarsus  about  I'OO ;  middle  toe  and  claw  1*40  ;  outer  do.  1*30  ;  inner  do. 
1*10;  culmen  *75  ;  rictus  -90;  gonys  -60 ;  depth  of  bill  opposite  posterior  ex- 
tremity of  nostrils  -40 ;  width  -30. 

As  regards  color,  this  species  is  remarkably  constant.  Hardly  any  other 
differences  than  those  first  noticed  are  to  be  found,  after  examination  of  exten- 
sive series ;  and  they  may  all  be  summed  up  as  merely  varying  shades  of  the 
same  color,  and  slight  variation  in  its  extent  downwards  upon  the  breast.  The 
bill  at  all  ages  and  seasons  presents  its  peculiar  parti- coloration.  These  re- 
marks, however,  probably  do  not  apply  to  fledgelings.  As  regards  size,  the  spe- 
cies is  perhaps  unusually  variable,  as  may  be  seen  by  the  measurements  given 
above,  which  represent  extremes  in  those  cases  where  two  sets  of  figures  are 
given,  and  the  average  in  other  measurements.  The  bill,  in  particular,  is 
liable  to  great  variation  both  in  length  and  in  stoutness.  Some  bills  are  very 
large  and  robust,  nearly  as  wide^as  high  at  the  base,  rather  obtuse  at  the  tip, 
and  with  decidedly  curved  culmen  and  gonys  ;  others  are  longer  in  proportion 
to  their  transverse  dimensions,  decidedly  compressed  throughout,  acutely 
pointed,  with  almost  straight  culmen  and  gonys.  The  corrugations  about  the 
base  of  the  upper  mandible  are  sometimes  nearly  obsolete,  and  when  present 
are  very  variable  in  character.  Very  likely  they  are  hardly,  if  at  all,  apparent 
in  life ;  for  they  seem  to  be  produced  mainly  by  the  shrinking  in  drying  of  the 
skin  covering  the  nasal  fossae  and  base  of  the  culmen.  All  the  variations  ex- 
hibited by  the  numerous  specimens  seem  to  be  merely  individual  differences, 
and  are  not  sufficient  to  excite  a  suspicion  that  more  than  one  species  is  repre- 
sented in  the  series. 

Mergulus  Cattinii  Gambel  (Aretica  Caannn  Gray)  is  now  well  known  to  be 
this  species,  first  described  by  Pallas,  as  above  quoted.  The  specie^  has  no 
other  synonyms  of  consequence.  Its  striking  peculiarities  suffice  to  prevent 
misconception  regarding  it. 

Subfamily  UsiNiE. 

MERGULUS,  (Rag)  VUilL 

Mergulus,  Ray,  Syn.  Av.    Vieillot,  Analyse,  1816,  and  of  authors.     Type  Alca 
alle,  Linn. 
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Plaututy  Klein,  Prod.  At.  p.  140.    In  part. 

Aretieaj  Mcehring,  At  Gen.  1752,  p.  65.  Tjpe  Plautus  eoltmharitu^  Klein,  Graj, 

Genera,  iii,  1849,  p.  644.     Type  Alea  alU,  Linn. 
Alea^  Linnffius,  S.  N.,  i,  1758.     In  part. 
(Trta,  Pallas,  Zoog.  R.  A.  1811,  ii.    In  part. 

Bill  Tery  short,  culmen  only  three-fourths  the  tarsus,  Tery  stout,  scarcely 
compressed,  ohtuse  at  the  tip,  as  wide  as  high  at  the  base,  the  sides  of  both 
mandibles  convex  or  Taulted,  the  tomial  edge  of  the  upper  greatly  inflected,  the 
culmen  very  convex  in  outline,  with  a  broad  flattened  ridge,  the  rictus  ample, 
much  decurved  towards  the  end,  the  gonys  straight,  very  short,  the  inferior 
mandibular  rami  correspondingly  elongated,  widely  divaricating,  the  interra- 
mal  space  very  broad,  the  nasal  fosssB  short,  wide,  deep,  partially  feathered. 
Nostrils  subbasal;  short,  more  broadly  oval,  or  more  nearly  circular  than  in 
any  other  genus  except  SyrUhliborhimpktu.  Wings  rather  longer  than  usnal  in 
this  family,  acutely  pointed.  Tail  of  ordinary  length,  much  rounded,  the  fea- 
thers rather  narrow  and  subacuminate  at  tip.  Feet  small  and  weak  ;  tarsoi 
scarcely  compressed,  anteriorly  broadly  scutellate,  posteriorly  finely  reticulate. 
Toes  of  the  usual  proportionate  lengths.  Size  very  small ;  general  form  reiy 
compact,  stout. 

A  peculiar  genus  of  the  Aleidae^  the  most  essential  characters  of  which,  as 
usual  in  this  family,  are  found  in  the  bill,  though  the  other  members  offer  some 
appreciable,  if  not  salient  features.  The  squat  bunchy  shape  of  the  single  spe^ 
cies  is  very  noticeable. 

This  is  the  genus  through  which  a  certain  type  of  structure  found  among  the 
Longipennes  inosculates  with  the  Pygopodes.  The  relationship  of  Pelteanoidei 
urinatrix  to  MergtUtu  alle  is  one  of  strong  analogy,  if  not  of  actual  affinity,  aa 
has  been  elsewhere  already  pointed  out  by  the  writer.*  Aside  from  the  obvi- 
ously Procellaridian  characters  of  the  bill,  PeUeanoidet  (representing  th^  sub- 
family Halodromina)  is  strictly  a  Pygopodous  genus,  and  is  very  nearly  iden- 
tical with  MtrguLut  in  all  the  details  of  external  structure,  and  has  much  the 
same  general  habitus.  It  is  certainly  the  connecting  link  between  the  ma- 
cropterous  and  brachypterous  natatores,  holding  so  strangely  anomalous  a 
position  betwixt  the  two,  that  it  cannot  be  with  much  propriety  included  under 
either.  It  seems  entitled  to  the  rank  of  a  family,  to  take  place  between  the 
ProcdlariidsR  and  Alddse, 

MiBQULDS  ALLB,  {Ray)  VietU. 

Mergulus  melanol^ucWf  Ray,  Syn.  A  v.  p.  125.  Stephens,  Shaw's  Gen.  Zool.  ziii, 
1825,  p.  345.  Brandt,  Bull.  Acad.  St.-Petersb.  ii,  1837,  p.  347.  Brewer,  oct. 
ed.  Wilson's  Orn.,  with  notes  by  Jardine,  1840,  p.  658,  fig.  315.  Fleming, 
Hist.  Brit.  Anim.  1842,  p.  135.  Thompson,  Nat.  Hist.  Ireland,  iii,  1851, 
p.  218. 

Columba  grcenlandica^  ^*  Albanus,  At.  p.  81,  pl.  85.  Gunn.,  Act.  Nidroff,  i,  p. 
206,  pl.  6." 

Plauiua  eolumbariusj  Klein,  Prod.  Av.  p.  146,  No.  1. 

Alea  alUj  Linnaeus,  S.  N.  ed.  x,  i,  1758,  p.  131,  No.  6.  Id.  ibid.  ed.  xii,  1766,  i, 
p.  211,  No.  5.  Brunnich,  Orn.  Bor.  1764,  p.  26,  No.  106.  Hermann,  Tab. 
Affin.  Anim.  p.  149.  MMler,  Zool.  dan.  Prodr.  p.  17,  No.  142.  Latham,  Ind. 
Orn.  ii,  1790,  p.  795,  No.  10.  Donndorff,  Beytr.  Zool.  ii,  pt.  i,  1794,  p.  823, 
No.  5. — DonndorfTs  Var.  B  is  Candida  Lath. — Wilson,  Am.  Orn.  ix,  pl.  74, 
fig.  5.     Schlegel,  Urinatores  Mus.  Pays-Bas,  ix  livr.  1867,  p.  20. 

Una  alle,  Pallas,  Zoog.  R.-A.  ii,  1811,  p.  369.  Temminck,  Man.  Orn.  ii,  1820, 
p.  928.  Bonaparte,  Obs.  Wils.  1826,  No.  238.  Audubon,  Orn.  Biog.  v,  1838, 
p.  304,  pl.  339. 

TJria  (Mergulw)  alle,  Bonaparte,  Synopsis,  1828,  p.  425. 

•  or.  Pr.  A.  N.  S.  Philada.  May,  1866,  pp.  172, 189. 
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MerguluM  alle,  Yieillot,  Analyse,  1816,  p.  66.  Id.,  Gal.  Ois.  1825,  p.  236,  pi. 
295.  Gould,  Birds  Eur.  v,  1837,  pi.  402.  Macgillivraj,  Hist.  Brit.  Birds,  ii, 
1852,  p.  341.  Bonaparte,  Comptes  Rendus,  1856,  xlii,  p.  774.  Cassin, 
Baird's  B.  N.  A.  1868,  p.  918.  Boardman,  Pr.  Bost.  Soc.  N.  H.  Sept.  1862, 
p.  131.  Yerrill,  Proc.  Essex  Inst,  iii,  1863,  p.  160.  Samuels,  Ornith.  and 
Ool.  of  New  England,  1867,  p.  570. 

Aretiea  aUe,  Graj^  Gen.  Birds,  iii,  1849,  p.  644. 

Aha  alee,  Gmelin,  S.  N.  i,  pt.  ii,  1788,  p  544,  No.  5. 

Alea  Candida^  Brunnich,  Om.  Bor.  1764,  p.  26,  No.  107.  In  pure  white  pln- 
mag^;  probablj  albino. 

Mergulut  arctieui,  Brehm. 

Es  ropean  and  American  coasts  of  the  North  Atlantic.  On  the  United  States 
coast,  in  winter,  south  to  New  Jersey.  Numerous  specimens  in  Mus.  Acad« 
Philada.,  Smiths.  Inst.,  Bost.  Soc.  Nat.  Hist.,  Essex  Inst.,  Cab.  G.  N.  Lawrence, 
author's  Cab.,  etc. 

AdulU  tummer  plumage, — Head  and  neck  all  around,  and  entire  upper  parts 
glossy  black,  with  a  beautiful  metallic  lustre  of  a  shade  of  blue,  when  in  high- 
est plumage ;  scapulars  edged  with  white ;  shafts  and  inner  webs  of  primaries 
brown,  lighter  at  base ;  secondaries  tipped  with  white ;  under  sarfaces  of  the 
wings  brownish-gray ;  under  parts  from  the  breast  pure  white,  with  a  few 
elongated  feathers  of  Uie  sides  and  flanks  varied  with  black  on  the  outer  webs ; 
bill  black ;  legs  and  feet  posteriorly  blackish,  anteriorly  flesh-colored  (dull 
yellowish  in  the  dried  state). 

AduU  in  winter, — ^As  before ;  the  white  of  the  under  parts  extending  on  the 
neck  and  throat  to  the  bill,  on  the  sides  of  the  head  to  the  level  of  the  rictus, 
CO  the  sides  of  the  nape  over  the  auriculars  (where  it  is  somewhat  marbled 
with  black),  or  oven  to  the  middle  of  the  nape,  more  or  less  confluent  with 
that  of  the  other  side. 

Young,  first  winter, — Recognizable  by  its  smaller  and  weaker  bill,  by  the 
duller  and  more  brownish  black  of  the  upper  parts,  almost  wanting  in  gloss, 
and  by  the  greater  extension  of  the  white  upon  the  sides  of  the  hind  head  and 
neck.  The  scapulars  and  coverts  are  conspicuously  marked  with  white,  as  in 
the  adult.     The  feet  are  mostly  dusky. 

Length  8*50  ;  wing  4-75  ;  tail  1-50  ;  tarsus  *80  ;  middle  toe  and  claw  1*20, 
outer  do.  1*15,  inner  do.  -85;  bill  along  culmen  *50,  rictus  I'OO,  gonys  *20;  its 
depth  at  base  *35,  its  width  at  same  point  about  the  same. 

When  in  mature  plumage,  this  is  a  very  beautiful  species.  No  other  Alci- 
dine  has  such  lustre  of  the  dorsal  plumage,  traces  of  which  are  even  found  in 
adult  winter  specimens.  In  the  latter  the  extent  of  the  black  upon  the  throat 
is  indicated  by  a  dusky  clouding  of  the  bases  of  the  feathers  of  the  parts.  The 
species  is  ordinarily  subject  to  only  moderate  variation  in  size  or  colors.  The 
condition  of  albinism  has  been  ^escribed. 

The  first  chronicles  of  this  species  are  of  great  antiquity.  It  appears  to  have 
shared  for  a  time  with  Uria  giylU  the  soubriquet  of  "  Columba  groenlandica." 
Since  its  description  as  Alea  alle  by  Linnaeus,  it  has  been  the  basis  of  very  few 
synonyms.  Alia  Candida  of  Brtinnich  is  this  species  in  the  albino  state.  Mer^ 
gulue  melanoleueuay  Ray,  is  adopted  by  many  authors.  Mr.  G.  R.  Gray  adopts 
Mcehring's  generic  appellation. 

SYNTHLIBORHAMPHUS,  Brandt, 

Alea,  Gmelin,  S.  N.  i,  1788,  p.  554,  and  of  the  6lder  authors,  in  part. 
Uria^  Pallas,  Zoog.  R  -A.  ii,  1811,  and  of  some  authors,  in  part. 
Fratercula,  Stephens,  Shaw's  Gen.  Zool.  xiii,  1825,  in  part. 
Synthliborkamphuf,  Brandt,  Bull  Acad.  St.  Petersb.  ii,  1837.     (Type  Alea  anti- 

qua,  Gm.)     Subgenus  of  Braehyrhamphut,  Brandt. 
Mergulusy  Vigors,  Zool.  Voy.  Blossom,  1839,  in  part 
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Areiica^  Graj,  Genera,  iii,  1849,  in  part. 

Anobaptofty  Bonaparte,  Comptes  Rendos,  1856,  zlii.  p.  774,  in  part. 

Size  moderate  or  rather  small ;  general  form  stout,  compact ;  bead  with  or 
without  a  crest ;  bill  somewhat  as  in  Braehyrhamphut,  but  much  stouter,  and 
shorter  for  its  depth  ;  much  compressed  throughout,  depth  at  base  about  half 
the  length  of  culmen,  culmen  and  gonys  moderatelj  curved,  gonys  straight, 
ascending;  nasal  fossae  small  and  shallow  ;  nostrils  subbasal,  broadlj  oral  or 
nearly  circular,  as  in  Mergulua^  feathered ;  feathers  extending  to  about  the  same 
distance  on  culmen  and  keel ;  on  both  mandibles  retreating  rapidly  backwards 
from  the  point  of  their  furthest  extension  ;  those  on  the  upper  passing  just  by 
the  nostrils,  but  not  covering  the  latter.  Wings  of  usual  size  and  shape  in  this 
group  ;  secondaries  very  short,  as  in  Braehyrhamphus^  the  tip  of  the  longest  not 
reaching  much  more  than  half-way  from  the  carpal  joint  to  the  end  of  the  first 
primary  in  the  closed  wing.  Tail  of  usual  length,  short,  broad,  nearly  square, 
or  very  slightly  rounded,  the  feathers  very  broadly  rounded  at  tip.  Tarsi  much 
compressed,  anteriorly  and  laterally  transversely  scutellate,  posteriorly  reticu- 
late ;  about  as  long  as  the  middle  toe  without  its  claw.  Outer  toe  as  long  as 
or  rather  longer  than  the  middle;  its  claw  smaller  than  that  of  the  middle; 
tip  of  inner  claw  reaching  base  of  middle.  Claws  small,  short,  compressed, 
moderately  curved  and  acute,  the  inner  edge  of  the  middle  one  somewhat  di- 
lated. 

With  the  general  appearance  of  Brachyrhamphw^  this  genus  differs  from  the 
latter  in  the  bill  and  feet.  The  bill  is  deeper  at  the  base,  and  more  compressed 
throughout;  the  feet  are  still  more  different,  having  very  broad  transverse  scu- 
tellation  on  the  anterior  face  of  the  tarsus,  instead  of  polygonal  reticulation ; 
and  are  larger,  both  relatively  and  absolutely,  with  longer,  much  more  com- 
pressed tarsi  than  in  Braehyrhamphut,  The  type  of  the  genus  is  the  old  AU^ 
aniiqua  Gm.  A  second  species  occurs,  which  differs  from  the  type,  as  far  as 
form  is  concerned,  in  a  slenderer  bill,  and  in  the  presence  of  a  conspicaous 
crest. 

Species, — (2.) 

Not  crested ;  bill  stout,  depth  at  base  more  than  half  the  length 
of  culmen  ;  white  on  sides  of  vertex  not  extending  in  ad- 
vance of  the  eyes antiqmtt. 

Crested ;  bill  slender,  depth  at  base  about  equal  to  half  the 
length  of  culmen ;  white  on  sides  of  vertex  extending  along 
sides  of  forehead  nearly  to  the  bill.., wurmigusume, 

Stnthliborhamphus  autiquub,  (Gmd.)  Brandt. 

Alca  ant'iqua,  Gmelin,  S.  N.  i,  pt.  ii,  1788,  p.  554,  No.  11.  Based  upon  Antient 
Auk,  Pennant,  Arct.  Zool.  1785,  ii,  p.  512,  No.  430.  Latham,  Ind.  Om.  ii, 
1790,  p.  795,  No.  9.  Donndorff,  Beytr.  Zool.  ii.  pt.  i,  1794,  p.  824.  Schlegel, 
Urinatores  Mus.  Pays-Bas,  livr.  ix,  1867,  p.  21. 

Fratercula  antiqua,  Stephens,  Shaw's  Gen.  Zool.  xiii,  1825,  p.  42. 

Uria  antiqua^  Temminck  and  Schlegel,  Fn.  Japon.  1845,  pi.  80.  Audubon, 
Orn.  Biogr.  v,  1839,  p.  100,  pi.  402,  fig.  12.      Id.  B.  Amer.  vii,  1844. 

Braehyrhamphut  {Synihlibarhamphtu)  avttquut^  Brandt,  Bull.  Acad.  St.  Petersb. 
ii,  1837,  p.  347.     Cassin,  Baird's  B.  N.  A.  1858,  p.  916. 

Braehyrhamphut  antiquut^  Gray,  Gen.  Birds,  iii,  1849,  p.  644. 

Anobapton  (Synthliborhamphut)  antiquutj  Bonaparte,  Consp.  Gav.  Comptes  Ren- 
dus,  1856,  xlii,  p.  774. 

Uria  Benieula^  Pallas,  Zoog.  R.-A.  ii,  1811,  p.  369,  pi.  85. 

Mergulut  cirrhocephalutj  Vigors,  Zool,  Voy.  Blossom,    1839,  Birds,  p.  32. 

Arelica  eirrhocephala^  Gray,  Gen.  Birds,  iii.  1849,  p.  644. 
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American  and  Asiatic  Coasts  of  the  North  Pacific.  Kamtschatka,  Japan 
Seas.     Sitka,  Russian  America,  .(Mus.  Smiths.  Inst.)     Hus.  Acad.  Philada. 

With  the  form,   etc ,  typical   of  the 
genus,  as  above  described. 

Adult  J  high  breeding  plumage,  (No. 
46558,  Mus.  Smiths.  Sitka,  R.  A.)  Bill 
whitish,  or  yellowish,  culmen  and  base 
of  both  mandibles  abruptly  black ;  legs 
and  feet  anteriorly  apparently  whitish, 
or  yellowish  ;  posteriorly,  with  both  sur- 
faces of  the  webs,  black.  Head  all 
Yig.lZ.—S»nOdiborhamphu8aiUiqtnu,(Gmel)f^^oundj  And   throat,   black;    pure   and 

Nat.  size.  intense  above,  on  the  sides  below,  chin 

and  throat,  tinged  with  fuliginous  brown.  A  conspicuous  stripe  of  pure  white 
beginning  over  each  eye,  and  extending  backwards  over  the  sides  of  the  occi- 
put, connected  across  the  nape  by  some  white  feathers,  and  spreading  on  the 
sides  and  back  of  the  neck,  as  a  large  disconnected  series  of  trenchantly  de- 
fined white  streaks.  Trace  of  white  on  each  eyelid.  Entire  upper  parts  clear 
dark  plumbeous,  blackening  on  the  upper  toil  coverts  and  tail.  Upper  surface 
of  wings  the  same,  or  rather  darker,  the  edge  of  the  wing  all  along  from  the 
elbow,  and  the  exposed  parts  of  primaries',  blackish ;  entire  under  surface  of 
wings  white,  except  just  along  the  edges  where  it  is  mottled  with  dusky ;  the 
basal  portion  of  the  inner  webs  and  shafts  of  primaries  whitish  ;  secondaries 
like  the  wing  coverts,  or  rather  darker,  their  bases  whitish.  Sides  of  the  body 
under  the  wings  pure  velvety  black,  in  marked  contrast  to  the  clear  plumbeous 
of  the  upper  parts  and  white  of  the  lower.  These  black  feathers  are  poste- 
riorly greatly  elongated,  reaching  quite  to  the  tail,  and  overlying  the  sides  of 
the  rump  and  the  flanks,  which  latter,  however,  are  seen  to  be  pure  white  on 
raising  the  elongated  supercumbent  feathers.  This  black  along  the  sides 
extends  anteriorly  in  front  of  the  wings,  and,  still  strongly  contrasted  with  the 
plumbeous  of  the  interscapulars,  continues  on  as  a  band  quite  to  the  nape, 
which  it  crosses  to  become  confluent  with  its  fellow  of  the  opposite  side.  On 
the  sides  of  the  neck  it  is  thickly  marked  with  the  pure  white  streaks  already 
described.  The  fuliginous  black  of  the  chin  and  throat  is  continuous  with  that 
of  the  sides  of  the  bead  as  far  as  the  auriculars ;  further  on  it  merely  extends 
as  a  point  along  the  middle  of  the  throat,  being  separated  from  the  black  of 
the  sides  of  the  nape  by  a  large  white  area,  an  extension  to  the  auriculars  of 
the  white  which  is  the  color  of  the  whole  under  parts  except  the  sides  under 
the  wings,  as  already  described. 

Length  9-50  to  10-50;  extent  16-75  to  18-25;  wing  5-50;  tail*  1-60;  bill 
along  culmen  -60,  along  rictus  1-20,  along  gonys  -40,  depth  at  base  *30,  width 
*20;  tarsus  1*00  ;  middle  toe  and  claw  1-25,  outer  do.  1*15,  inner  do.  1-00. 

Younffer. — Bill  and  feet  as  above  described.  "  Iris  brown,"  (labeH.  Upper 
parts  as  in  the  adult,  but  darker,  the  plumbeous  being  obscured  by  dusky, 
especially  on  the  wing  and  tail  coverts,  and  lower  back.  Forehead,  crown, 
nape,  and  back  of  neck,  sooty  black,  entirely  unrelieved  by  white  streaks, 
or  with  only  traces  of  the  latter  on  the  sides  of  the  occiput.  Eyelids  some- 
times largely  white.  No  black  on  the  throat  or  chin ;  traces  of  it  in  a  dusky 
mottling  about  the  base  of  the  bill.  White  of  under  parts  extending  on  sides 
of  head  below  and  behind  nearly  to  the  eyes,  and  far  around  on  the  sides  of 
the  nape,  so  that  only  a  median  nuchal  line  is  left  blackish.  Sides  of  body 
under  the  wings  not  pure  black,  but  merely  dusky  plumbeous,  and  this  not 
continuous  on  the  feathers  over  the  flanks,  these  being  in  some  part  white, 
producing  a  white  and  plumbeous  variegation.  The  line  of  this  dusky  plum- 
beous hardly  extends  in  front  of  the  wings  to  the  sides  of  the  neck.  Under 
parts  white,  as  before,  the  bases  of  the  inner  webs  of  the  primaries  rather  more 
white  than  in  the  adult. 
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The  above  described  differences  between  the  adnlt  and  young  aro  Terj  de- 
cided, and  might  suggest  a  distinction  of  species,  were  not  varioiu  means 
between  the  extremes  forthcoming.  Beyond  these  yariations  in  plumage  the 
species  is  very  constant  in  characters,  with  the  exception  of  the  bill.  This 
differs  a  good  deal  as  to  its  size  and  shape  ;  but  nevertheless  usually  preserves 
the  specific  characters  which  distinguish  it  from  that  of  Wurfniziuume.  Thus 
the  difference  in  length  between  the  bills  of  two  perfectly  mature  examples, 
absolutely  identical  in  plumage,  and  in  all  other  respects,  save  length  of  bill, 
amounts  to  a  tenth  of  an  inch  along  the  culmen.  This  difference  being 
unaccompanied  by  a  corresponding  difference  in  depth  and  width,  gives  a 
readily  appreciable  difference  in  shape  of  the  bill. 

The  only  species  to  which  the  present  bears  any  special  resemblance  is 
Wurmizwume.  The  comparative  characters  of  the  latter  are  dwelt  upon  at 
length  in  the  article  immediately  succeeding. 

It  is  barely  possible  that  two  distinct  species  may  be  confounded  in  the 
synonymy  adduced  at  the  head  of  this  article,  and  that  the  bird  here  described 
is  not  the  veritable  ^^a  an^t'TtM,  Gm.,  ('*Antient  auk  "  of  Pennant.)  In  the 
description  of  these  authors  the  upper  parts  are  said  to  be  dusky  or  too^ 
black,  whereas,  as  will  be  seen  by  the  description,  the  subject  of  the  present 
article  has  these  parts  clear  plumbeous.  But  we  have  just  seen  that  the  young 
of  the  present  bird  has  the  upper  parts  decidedly  darker  and  duller  than  the 
adult ;  in  fact  tending,  especially  upon  the  wings  and  lower  back,  to  dusky. 
The  limits  within  which  the  species  is  known  to  vary  in  this  respect  are  suffi- 
ciently wide  to  allow  its  reference  to  the  bird  of  Pennant,  Latham  and  Gmelin ; 
especially  when  it  is  remembered  that  the  particular  descriptive  terms  used  by 
these  authors  may  not  have  been  critically  correct.  It  seems  unnecessary,  and  it 
would  be,  perhaps,  unjustifiable  to  attempt  to  discriminate  the  present  species 
from  Alea  antiqua^  upon  the  grounds  just  mentioned.  They  had  best  be  re- 
garded as  the  same,  at  least  until  suites  of  specimens  may  determine  the  exis- 
tence of  two  species,  differing  in  the  particulars  above  mentioned.  No  indica- 
tions of  a  distinction  of  species  can  be  found  in  the  extensive  series  of  speci- 
mens at  present  contained  in  American  collections. 

This  species,  in  the  condition  here  described  as  that  of  the  adult,  is  Ui6 
Uria  itmeula^  Pallas;  and  should  bear  the  name  of  Synthlihorhamphtu  senieuiut 
in  the  event  of  its  not  proving  the  same  as  Alca  antiqua^  Gm.  Mergvhu 
eirrhocephalu9^  Vigors,  {^Aretica  cirrhoeepkala^  Gray,)  is  the  same  bird,  in  the 
same  condition  of  maturity.  The  species  has  no  other  synonyms  of  conse- 
quence, except  those  resulting  Arom  its  reference  to  several  different  genera. 

In  breeding  plumage  it  is  a  very  handsome  bird,  being  in  fact — with  the  ex- 
ception of  Wwmiztuume — the  handsomest  of  the  Urinm.  It  is  of  frequent 
occurrence  along  the  coast  and  among  the  islands  of  the  North  Pacific  ;  extend- 
ing, on  the  Asiatic  side,  to  Japan,  and  on  the  American,  to  Washington  Terri- 
tory, U.  S.  It  apparently  migrates  southward  in  winter.  It  breeds  in  the 
vicinity  of  Sitka,  R.  A.  It  is  well  represented  by  numerous  specimens  in  the 
collections  of  the  Philadelphia  Academy  and  of  the  Smithsonian  Institution. 
It  has  been  figured  by  Temminck  and  Schlegel,  and  by  Audubon. 

Stnthlibobhamphus  Wurmizusumb,  {Temm.)  Cou4t» 

Uria   Wurmiztuumef  Temminck,  PI.  Color,  No.  579.    Temminck  and  Schlegel, 

Fn.  Japon,  1845,  pi.  79. 
Anobapton  {Synthliborhamphus)  ffurmiztuume,  Bonaparte,   Tab.  Comp.  Pelag. 

Comptes  Rendus,  1856,  xlii,  p.  774. 
Brachyrhamphut  (Synthliborhamphw)   Temminekii,  Brandt,  Bull.  Acad.  St.  Pe- 

ters'b.  ii,  1837,  p.  347.     Cassin,  Baird's  B.  N.  A.  1858,  p.  916. 
Brachyrhamphut  Temminekii^  Gray,  Gen.   Birds,  iii.  1849,  p.  644.     Cooper  and 

Suckley,  Pac.  Rr.  Rep.  xii.  p.  ii,  1860,  p.  287.  Elliot,  B.N.  Am.  part  vi,  1867. 
Alca  Temminckiij  Schlegel,  (Jrinat.  Mus.  Pays-Bas,  livr.  ix,  1867,  p.  22.  (Japan.) 
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Asiatic  aod  American  Coasts 
of  the  North  Pacific ;  south  to 
Japan  and  Washington  Terri- 
tory, U.  S.  Specs,  in  Mus. 
Acad.  Philadelphia,  and  Mns. 
Smiths.  Inst. 

Bill  more  slender  and  elon- 
gated than  in  the  type  of  the 
genus,  the  depth  at  base  less, 
and  the  compression  not  so 
great,  the  sides  of  the  bill  being 
less  vertical ;  rictus  nearlj 
Fig.  I'L-^SynthUborhamphui  Wwmisutume,  (Temm.)  Straight.    Rather  larger  than  8, 

Nat.  size.  antiquut. 

Adult, — Bill  decidedly  yellow,  (in  the  dried  state,)  the  ridge  of  upper  mandi- 
ble alone  black.  Feet  dull  lirid  bluish,  the  webs  dusky,  (feet  dusky  yellowish 
in  the  dried  state  )  "  Eye  brilliant  gray,  iris  black  "  (label).  A  large  con- 
spicuous crest  springing  from  the  extreme  forehead  of  a  dozen,  (more  or 
fewer)  slender  elongated  features,  not  recurred,  but  extending  straight  back- 
wards quite  to  the  occiput.  A  large  conspicuous  series  of  white  feathers  on 
each  side  of  the  top  of  the  head,  extending  from  the  base  of  the  crest,  on  the 
forehead  far  in  advance  of  the  eyes,  to  the  side  of  the  nape  ;  there  more  or 
less  confluent  with  each  other,  and  then  dispersed  as  isolated  white  streaks 
over  the  sides  of  the  neck  to  the  shoulders.  In  many  specimens,  however, 
apparently  quite  adult,  these  white  stripes  are  hardly,  if  at  all,  apparent 
beyond  the  nape.  Rest  of  head,  including  chin  and  upper  part  of  throat 
Booty  or  fuscous  blackish,  sometimes  with  a  cinereous  tint ;  this  color  extend- 
ing as  far  as  the  interscapular  region,  from  which  point  the  upper  parts  are 
more  decidedly  plumbeous,  only  the  wings  and  tail  being  somewhat  darker  and 
more  fuscous.  Sides  under  the  wings  plumbeous  black  quite  to  the  flanks  ; 
this  color  also  extending  forward  in  front  of  the  wings  and  continuous  with 
that  of  the  sides  of  the  neck  and  head.  Under  surface  of  wings  pure  white, 
except  a  little  dusky  clouding  along  the  edge  ;  bases  of  primaries,  and  the 
greater  portion  of  their  inner  webs  white,  deepening  very  gradually  through  a 
continuously  deepening  shade  of  brownish  gray,  into  dusky  at  the  tips. 
Entire  under  parts  (except  the  sides,  as  just  described)  pure  white. 

Length  10*50  to  11*00;  extent  1800  to  18*50;  wing  6*50;  tail  1*76;  tarsus 
1*00 ;  middle  toe  and  claw  1*25,  outer  1*20,  middle  1*00  ;  bill  along  culmen  '70, 
rictus  1*10 ;  gonys  '40  ;  height  at  base  -25  to  *30,  width  about  the  same. 

Younger, — Bill  and  feet  as  above ;  (bill  sometimes,  however,  wholly  blackish.) 
Without  a  crest ;  no  white  feathers  about  head,  or  only  slight  traces  thereof. 
Face,  including  region  just  about  the  base  of  the  bill,  both  above  and  be'ow. 
ch>wn  and  sides  of  the  head  to  the  level  of  the  commissure,  with  nape  and 
back  of  neck,  plumbeous  dusky ;  other  upper  parts,  particularly  the  wings, 
the  same,  but  most  of  the  back  with  a  more  decided  tint  of  plumbeous.  Under 
wing  coverts  and  primaries  as  in  the  adult.  Sides  under  the  wings  narrowly 
fusco-plumbeous,  the  lengthened  feathers  over  the  flanks  variegated  with 
white.  Entire  under  parts  otherwise  white  ;  this  color  extending  far  around 
on  the  sides  of  the  upper  neck,  nape  and  occiput. 

Considerable  variation  in  plumage  as  well  as  in  size,  and  to  a  degree,  in 
shape  of  bill,  is  exhibited  by  the  numerous  specimens  examined.  The  differ- 
ences in  the  bill  are  chiefly  those  of  size,  the  relative  proportions  of  tha 
various  measurements  being  pretty  constantly  preserved.  The  bill  is  always 
slenderer,  and  usually  longer  than  that  of  anfiquutf  approaching  in  this  respect 
the  bills  of  the  true  Braehyrkamphi.  The  size  of  the  whole  bird  varies  some- 
what, but  not  to  any  remarkable  degree.  In  apparently  equally  adult  speci- 
mens, the  two  series  of  white  feathers,  which  form  conspicuous  stripes  on  the 
sides  of  the  vertex  and  nape,  vary  much  in  length.    Sometimes  they  spread 
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out  on  the  sides  of  the  hind-neck  to  almost  as  great  an  extent  as  is  witnessed 
in  the  most  highly  plumaged  specimens  of  anliquus ;  again  they  may  stop 
abruptly  on  the  occiput,  or  at  least  on  the  nape.  The  comparatire  amonnts 
of  dusky  and  plumbeous  on  the  upper  parts  is  various,  as  is  also  the  intensity 
of  either  of  these  hues.  Thus  a  specimen,  (No.  —  Phila.  Acad.,  from  Japan,) 
has  the  upper  part^  including  the  wing  coverts  bluish  ashy,  or  bluish  plumbe- 
ous, light  enough  to  form  a  marked  contrast  with  the  band  of  nearly  black 
which  crosses  the  nuchal  region,  and  descends  on  either  side  under  the  wings. 
In  this  specimen,  also,  the  bill  is  blackish,  although  it  is  evidently  an  adult  bird, 
having  a  crest  an  inch  long.  There  is  sometimes  much  white  on  the  eyelids, 
sometimes  none.  The  outline  of  the  white  on  tlie  sides  of  the  hind  head  and  of 
the  neck  varies ;  the  younger  the  bird,  the  more  the  white  encroaches  on  these 
parts. 

It  is  not  ascertained  positively  that  the  crest  which  so  strongly  characterizes 
perfect  specimens  of  this  species  as  a  constant  feature,  that  is,  obtained  at  a 
certain  age,  and  ever  afterwards  worn.  Very  possibly,  it  is  only  assumed 
during  the  breeding  season  ;  and  falls  off  afterwards,  so  that  perfectly  adult 
winter  specimens  may  be  without  it.  It  is  at  all  events  not  to  be  enumerated 
among  the  infallible  diagnostic  points  of  the  species. 

Compared  with  S.  antiquus^  the  species  is  at  once  distinguished,  when  in  adult 
breeding  plumage,  by  the  presence  of  a  crest,  and  the  different  extent  of  the 
white  stripes  and  streaks  upon  the  head,  nape  and  neck.  (Consult  descriptioDS 
above  given.)  These  differences  aside,  it  is  a  larger  bird,  on  an  average, 
though  some  specimens  do  not  exceed  in  size  some  examples  of  antiguus.  The 
bill  is  slenderer,  though  not  necessarily  longer,  more  acute  at  the  tip,  com- 
paratively not  so  deep  at  the  base,  and  rather  less  compressed,  the  culmen, 
rictus  and  gonys  straighter.  The  identification  of  very  young  birds,  however, 
is  sometimes  attended  with  difficulty ;  and  some  specimens  in  the  present  col- 
lections cannot,  in  fact,  be  satisfactorily  determined.  This  state  of  affairs, 
however,  is  by  no  means  unparalleled  in  other  cases  of  perfectly  distinct  spe- 
cies ;  and  by  no  means  militates  against  the  belief  in  the  specified  distinction 
of  the  two  birds  now  under  consideration.  The  adults  cannot  by  any  possi- 
bility be  mistaken  for  each  other. 

This  species  is  well  represented  in  all  its  variety,  by  numerous  specimens  in 
the  collections  of  the  Philadelphia  Academy  and  the  Smithsonian  Institution  ; 
though  not  contained,  as  far  as  heard  from,  in  any  other  American  cabinets. 
It  is  of  frequent  occurrence  on  the  coasts  of  the  North  Pacific,  and  appears  to 
be  particularly  abundant  in  the  vicinity  of  Japan,  whence  most  of  the  speci- 
mens described  or  recorded  have  been  obtained.  Its  occurrence  on  the  coast 
of  the  United  States  is  open  to  question.  Several  specimens  of  S.  antiquut  (at 
least  of  the  bird  described  in  this  paper  under  this  name)  are  in  our  collec- 
tions from  Washington  Territory,  labelled  "  Brachyrhamphus  Temminckii," 
and  these  appear  to  represent  the  species  whose  habits,  etc.,  are  alluded  toby 
Drs.  Cooper  and  Suckley,  volume  twelve,  part  ii,  of  the  Pacific  Railroad  Re- 
ports, (Nat.  Hist.  Wash.  Terr.  p.  28Y,  above  cited)  under  the  name  of  Braehy' 
rhamphiM  Temminckii.  But  the  description  there  given  is  that  of  the  true 
Temminckiiy  having  been  copied  from  Mr.  Ca^sin's  article  on  the  "  Birds  of 
North  America." 

The  name  which  heads  this  article  has  priority  over  "Temminckii"  of 
Prof.  Brandt,  and  is  therefore  to  be  adopted,  though  its  barbarous  character  is, 
assuredly,  a  matter  of  regret.     It  varies  in  orthography  with  different  writers. 

BRACHYRHAMPHUS,  Brandt, 

Colymbus,  Gmelin,  S.  N.  i,  1788 ;  in  part ;  not  of  authors. 

UriOi  Latham,  Ind.  Orn.  ii,  1790;  in  part ;  not  of  authors. 

Cepphus,  Pallas,  Zool.  R.  A.  ii,  1811,  in  part. 

Brachyrhamphus,  Brandt,  Bull.  Acad.  St.  Petersburg,  ii,  1837.     Type  ColynUmt 

marmoratut,  Gm. 
Apobapton.BrAiidt,}.  c.      Same  type.' 
Anobaptorif  Bonaparte,  Comptes  Rendus,  xlii,  1856.     Same  type. 

[Jan. 


NATURAL  SCIENCES  OP  PHILADELPHIA.  61 

With  the  general  habitus  of  Uria  proper,  but  of  much  more  delicate  build, 
different  pattern  of  coloration,  and  very  small  size.  Bill  small,  slender,  much 
shorter  than  the  head,  not  longer  than  the  tarsus,  greatly  compressed,  acutely 
tipped;  culmen  gently  curved,  its  ridge  sharp,  rictus, nearly  straight,  gonys 
straight ;  tomial  edge  of  upper  mandible  greatly  inflected  towards  the  base, 
notched  near  the  tip.  Nasal  fossae  small  and  shallow,  nearly  filled  with 
feathers,  which  mostly  cover  the  extremely  minute  oval  nostrils.  Wing^s  of 
ordinary  length,  very  narrow,  pointed,  falcate,  the  secondaries  extremely  short. 
Tail  of  ordinary  length,  almost  square,  the  feathers  obtusely  rounded.  Feet 
Terv  small,  short,  slender,  and  weak  ,*  tarsus  scarcely  compressed,  variable  in 
length,  never  longer  than  the  middle  toe  without  its  claw  (except  in  brachyp- 
tertu  f)  Outer  and  middle  toes  equal  in  length  ;  the  claw  of  the  former  much 
smaller  than  that  of  the  latter ;  the  inner  very  short,  its  claw  not  reaching 
the  base  of  the  middle  claw.  Claws  small,  weak,  moderately  curved,  very 
acute. 

The  genus  which  comprises  the  Murrelets^^to  coin  an  English  word,  needed 
for  the  Brachyrhamphi^ —  is  a  very  natural  and  strongly  marked  one.  It  comes 
nearest  to  Vria  proper,  from  which,  however,  it  is  sufficiently  distinguished,  as 
will  be  seen  by  the  above  diagnosis.  It  contains  four  or  five  species,  all  inhab- 
itants of  the  North  Pacific,  and  more  particularly  of  the  west  coast  of  Korth 
America.     These  may  readily  be  diagnosticated  as  follows : — 

Species  : — (5.) 

I.  Tarsus  much  shorter  than  the  middle  toe  without  its  claw. 
Upper  parts  blackish  and  chestnut,  lower  parts  blackish 

and  white 1.  marmoratut. 

Upper  parts   cinereous   and  white,   lower  parts   pure 

white '. 2.   WrangeliL 

'II.  Tarsus  just  as  long  as  the  middle  toe  without  its  claw. 

Under  surface  of  wings  white 3.  hypoUuew, 

Under  surface  of  wings  dusky 4.  Craveri, 

III.  Tarsus  longer  than  the  middle  toe  without  its  claw,  (teste 

Brandt) 5.  brachypierut  f 

Braohyrhamphcs  marmobatub,  (Om.)  Brandt. 

Colymhua  marmoratuSj  Gmelin,  Syst.  Vat.  i,  1758,  p.  583,  No.  12.     Based  on  thb 

marbled  guillemot,  Pennant,**^  A  ret.  Zool.  ii,  p.  517,  pi.  22,  and  Latham,  Syn. 

vi,  p.  336,  pi.  96.     Donndorff,  Beytr.  Zool.  ii,  pt.  i,  1794,  p.  870. 
Uria  tnarmorataj  Latham,  Ind.  Orn.  ii,  1790,  p.  799.     Stephens,  Shaw's  Gen. 

Zool.  xii,  1824,  p.  249.     Bonaparte,  Synopsis,  1828,  p.  423. 
Braehyrhamphut  (Apobaptan)  marmoratut^  Brandt,  Bull.  Acad.  St.  Petersburg, 

ii,  1837,  p.  346.     Cassiu,  Birds  N.  A.  1858,  p.  915;  in  part.      Description 

of  supposed  adult  is  that  of  B.  Wrangeli. 
Braehyrhamphus  marmoratuty  Gray,  Genera  Birds,  iii,  1849,  p.  644.     Cooper  and 

Suckley,  Nat.  Hist.  Wash.  Terr.  1860,  p.  286,  in  part    Not  the  description 

of  supposed  adult,  which  is  that  of  B.WranyelL 
Anobapton  ( Braehyrkamphua)  marmoratus^  Bonaparte,  Tabl.  Comp.  Pelag^ens, 

Comptes  Rendus,  1856,  xlii,  p.  774. 
Cepph  1$  perdiXf  Pallas,  Zoog.  R.-A.  ii,  1811,  p.  351,  pi.  80. 
Uria  Toumsendiif  Audubon,  Orn.  Biogr.  v,  1839,  p.  251,  pi.  430 ;  octavo  ed.  vii, 

1844,  pi.  475.     The  figure  of  the  supposed  young  is  the  adult ;  that  of  sup- 
posed adult  may  be  really  B.  Wranyelii, 

*  "With  a  black  bill ;  crown  dusky;  throat,  breant,  and  belly  mottled  with  black  and 
white ;  back  and  sides  very  glossy, 
sreater  coverts  edged  with  while  j 
Pennant,  1.  c.    From  Prince  William 
1817,  p.  36,)  not  exhibiting  great  sagacity,  remarks,  that  it  is  **  une  Jeune  guillemot  grylle, 
qui  commence  i^  prendre  la  livr4e  de  Tadulte  r 
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f  Uria  bremrottrUj  Vigors,*  Zool.  Journ.  ir,  1828,  p.  367,  and  Zool.  Beecbej^f 
Voy.  Blossom,  1839,  Ornith,  p.  32.  Eyidentljr  a  young  bird  ;  maj  Im  of  this 
species,  or  of  £,  Wrangelu 

f  Braehyrhamphut  KiUliUH^f  Brandt,  Bull.  Acad.  Sc.  St.  Petersburg,  ii.  1837,  p. 
346.    Young  bird;  may  be  of  thii  species,  or  of  WrangeU^  or  a  distinct 

species. 

Coasts  and  Islands  of  the  North  Pacific.  On  the  American  side,  sooth  in 
winter  to  California ;  breeds  as  far  south  as  YancouTer's  Island.  Namerons 
specimens  in  Mus.  Acad.  Philada.,  Mus.  Smiths.  Inst.,  Cab.  G.  N.  Lawrence. 

Form  typical  of  the  genus  as  just  described.  Bill  along  culmen  just  the 
length  of  the  tarsus,  tarsus  scarcely  three-fourths  the  middle  toe  without  its 
claw. 

AduU^  hruding  plumage,  (Description  from  No.  49655,  Mus.  Smiths.  Inst.,  ^, 
June  9,  1867,  Yancouyer's  Island.^  Bill  black.  Tarsi  posteriorly  and  both 
surfaces  of  the  webs  blackish  ;  legs  anteriorly  and  toes  superiorly  liyid  flesh 
color,  or  dull  bluish  gray.  Iris  brown.  Entire  upper  parts  brownish  black, 
everywhere  transversely  barred  with  chestnut  brown,  or  bright  rust  color, 
except  on  the  wings,  which  are  uniform  brownish  black,  the  primaries  darkest, 
their  inner  webs  brownish  grey  towards  the  base.  Under  surface  of  wings 
smoky  brownish  black.  A  few  whitish  feathers  variegated  with  chestnut  and 
dusky  on  the  scapulars.  Entire  under  parts,  including  sides  of  head,  neck 
and  body,  marbled  with  sooty  brownish  blacle  and  white.  The  feathers  are 
white,  with  the  tips  of  the  dark  color.  The  white  rather  predominates  on  the 
middle  of  the  breast  and  belly,  the  dusky  on  the  other  parts  ,*  the  latter  color 
being  nearly  uniform  across  the  throat,  and  on  the  long  feathers  of  the  sides 
and  flanks. 

Specimens  vary  a  great  deal  in  the  precise  amount  of  rusty  brown  on  the 
upper  parts,  and  of  dusky  mottling  on  the  lower ;  but,  so  far  as  known,  are 
never  without  this  distinctive  coloration  in  some  degree;  and  it  becomes 
heightened  at  the  breeding  season.. 

Length  about  10*00;  extent  about  18*00;  wing  5*00;  tail  1*60;  tarsus  *70; 
middle  toe  1-00,  its  claw  '20 ;  outer  toe  and  claw  1*15,  inner  do.  *90 ;  bill  along 
culmen  *70,  along  rictus  1*35,  along  gonys  *55,  heighth  opposite  base  of  nos- 
trils '25,  width  at  same  point  *20. 

This  species  was  originally  described  by  Pennant  as  the  Marbled  Guillemot, 
whence  CofynUms  marmoratua^  Gm.  His  description  is  that  of  the  adult,  in 
breeding  plumage,  but  has  been  almost  universally  supposed  to  refer  only  to 
the  young ;  and  a  very  different  species  has  been  usually  held  to  be  the  adult, 
as  shown  in  the  next  article.  It  is  also  evidently  the  Cepphtu  perdix  of 
Pallas. 

***U.  snpri^  griseo-fusca,  capite,  dorsoque  «Ibo  notatifi;  sabtus  alba,  fUaco  nndolatiin 
maculata,  rectncibuei  alblsj  duabas  mediis  fusco-notatis,  rostro  brevi,  gracili.— Alie  rapri 
ec  intvkf  teciricesque  inferiores  fusee.  Rostrum  nigrum.  Pedes  flavi,  membrania  nnaoi* 
busque  brunneis.  Longitudo  corporis  9:  rostri  ad  frontem  ^  ad  rictum  1^  al«  ^; 
caudee  1 ;  tarsi  ^"    Yigors,  1.  c.     From  San  Bias. 

t**  Supra  cinerea  nigricante  et  pallide  e  fUsco-flavescente  undulata  et  rabmacnlata. 
Subtus  alba,  subfUscescente  tennissime  lavata.  nigro  etquidem  in  peoiore  freauentias  on* 
dulata.  Ale  e  cinerascente  et  fuj«oo  nigne.  Rostrum  orevissimum,  capitis  longitadinis 
tertiam  partem  clrciter  adeequans.  Tarsi  digito  medio  breviores.  Itongitudo  a  rottii 
apice  ad  caude  apicem  0.    Patria  Kamt8chatka.'*~Brandt,  1.  c. 

X  The  following  is  an  extract  from  a  letter  to  Prof.  Baird,  from  J.  Heobnm,  Esq.,  dated 
Yictoria,  Sept  5, 1867,  which  accompanied  a  lot  of  specimens  of  which  Mo.  49666  was  one. 
It  confirms  the  yiews  maintained  in  the  present  paper,  and  gives  some  interesting  fiu^: 
**  You  will  find  in  the  box  a  specimen  of  B.  marmoratm.  On  comparing  it  with  Mr.  Cascin*t 
description,  (ia  Birds  N.  A.)  I  find  it  is  what  he  calls  the  young  bird.  In  this  he  is  mistsp 
ken.  In  the  first  place,  if  such  were  the  case  we  should  see  some  red  bird»  among  the 
large  numbers  that  are. to  be  found  here,  whereas  till  this  year  I  never  saw  but  one  speei- 
meu,  e  •  In  the  next  place,  when  I  fell  in  with  them  last  May.  every  bird  was  in 
the  red  plumage,  including  the  one  which,  as  I  told  you,  would  have  laid  an  egg  in  two 
or  three  days ;  and  lastly,  proof  conclusive,  I  have  shot  the  young  bird,  two-thirds  grown, 
in  the  winter  plumage  of  the  adult,  except  that  the  breast  is  more  thickly  barred  than  in 
anv  specimens  I  have  seen  in  the  winter,  and  at  the  very  t^e  the  adults  were  in  their 
red  plumage." 
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Andnbon's  figure  and  description  of  the  snpposed  joung  of  this  bird,  under 
the  name  of  Uria  TowruendH,  is  reallj  that  of  the  adult.  His  figure  of  the 
supposed  adult  appears  rather  to  represent  Wrangtli. 

It  is  difficult,  perhaps  impossible,  to  determine  Uria  bremroHrii  Vigors.  This 
is  eTidently,  as  far  as  can  be  judged  by  the  description,  a  joung  bird.  It  be- 
longs to  the  short-legged  group  of  the  present  genus  ;  but  whether  it  is  the 
young  of  marmoraiut  or  of  Wrangeli^  is  a  point  which  cannot  be  decided.  The 
expression  <<  capite  dorsoque  albo-notatis,*'  and  the  absence  of  any  mention 
of  rust-color  .in  the  description,  would  lead  one  to  assign  it  rather  to 
Wrangdu 

Briukyrhamphui  KittlUsM^  Brandt,  is  another  bird  which  has  not  been  identi- 
fied since  its  original  description.  Like  U,  brevirottrUy  it  is  evidently  a  young 
bird,  of  the  short-legged  group;  and  the  expression  **  fusco-flavescente  undu- 
lata ''  induces  the  presumption  that  it  is  really  only  a  young  marmoratus.  But 
it  is  possible  that  both  it  and  B.  brevirostria  may  be  the  young  of  the  same  spe- 
cies, or  of  two  different  species,  which  yet  remain  to  be  identified.  It  is  not 
probable,  however,  that  either  of  these  names  represent  valid  species,  distinct 
from  each  one  of  those  recognized  in  this  paper. 

Bbachyrhamphus  Wbangili,  Brandt. 

Brathyrkamphut  Wrangelii^  Brandt,  Bull.  Acad.  St.  Petersburg,  ii,  1837,  p. 
344.  '*  Rostrum  capitis  dimidii  circiter  longitudine.  Caput  supra,  nucha  et 
dorsum  e  nigricante  grisea.  Al»  et  cauda  nigne.  Reliquae  partes,  nee  non 
stria  longitudinalis  supra  alam,  albse.  Tarsi  digito  medio  breviores.  Longitu- 
dine-a  rostro  apice  ad  caudse  apicem  9J.  Patria  Insulae  Aleutics."  Cassin, 
Birds  N.  A.  1858,  p.  917.     Copies  Brandt's  diagnosis. 

Brachyrhamphut  marmaratw^  Cassin,  B.  N.  A.  1858,  p.  915,  in  part.  Descrip- 
tion of  supposed  adult  martnarattu  is  that  of  Wrmngeli. 

Aleutian  Islands,  and  north-west  coast  of  America;  south  to  Puget's  Sound, 
and  perhaps  further.  Numerous  specimens  in  Mus.  Smiths.  Inst.  (No.  11,457, 
perfectly  adult,  Puget's  Sound,  in  February ;  No.  46,547,  just  fully  fledged, 
Sitka ;  and  others  from  same  locality  in  various  stages  of  adolescence  ;  No. 
46,542,  Sitka,  in  January.) 

Description  (from  No.  46,541,  Mus.  Smiths.,  perfectly  adult  male,  Sitka, 
March,  1866). — With  the  size  and  proportions  of  the  several  members  as  in  mar- 
moraius;  the  bill  absolutely  shorter,  relatively  rather  stouter.  Bill  scarcely  as 
loDg  as  the  tarsus.     Tarsus  much  less  than  middle  toe  without  claw. 

AduU.^-EntXre  upper  parts,  except  the  scapulars,  very  dark  cinereous,  the 
centres  of  the  feathers,  particularly  on  the  back  and  rump,  blackish,  causing 
these  parts  to  appear  obsoletely  waved  with  blackish  and  cinereous ;  the  crown 
of  the  head,  the  wings  and  the  tail,  almost  black,  the  larger  wing  coverts  just 
Appreciably  white-margined ;  scapulars  almost  entirely  pure  white,  forming  two 
conspicuous  broad  longitudinal  bands.  Under  wing  coverts  dusky  brown ; 
inner  webs  of  the  primaries  the  same,  not  fading,  even  at  their  extreme  bases, 
into  whitish.  Entire  under  parts  pure  white,  immaculate,  excepi  some  dusky 
streaks  on  the  long  feathers  of  the  sides  and  flanks.  This  white  on  the  sides 
of  the  head  invades  the  lores  to  the  level  of  the  top  of  the  orbits,  and  extends 
into  the  nasal  fossae ;  then  lowers  a  little,  so  that  the  eyes  are  left  in  the  dark 
color  of  the  top  of  the  head ;  then  on  the  nape  extends  almost  to  the  median 
line,  across  which  a  few  white  feathers  extend  to  the  white  on  the  other  side, 
forming  an  imperfect  nuchal  collar ;  then  extends  in  a  straight  line  down  the 
middle  of  the  side  of  the  neck.  On  the  sides  of  the  rump  the  white  extends 
around  so  far,  that  the  cinereous  is  only  left  as  a  band  an  inch  wide.  This 
white  on  the  sides  of  the  rump  is  as  apparent  upon  the  npper  surface  as  that 
on  the  scapulars ;  it  is  directly  continuous  with  that  of  the  under  parts,  but  on 
the  flanks  the  long  overljring  cinereous  feathers  appear  to  separate  it.  Bill 
wholly  black.    Tarsi  posteriorly  and  toes  inferiorly  blackish ;  rest  of  the  feet, 
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including  both  surfaces  of  the  webs,  probably  flesh-colored  in  life ;  doll  jellow- 
ish-wbite  in  the  dried  skin. 

Length  «  10*00,  extent  18*00"  (collector's  label);  wing  from  carpus  5*00; 
tail  1*50;  tarsas  *70;  middle  toe  without  claw  -92,  its  claw  '20;  outer  toe  and 
claw  MO  ;  inner  do.  *88 ;  bill  along  culmen  -60,  along  rictus  1*25,  along  goojs 
*45,  its  height  at  base  of  nostrils  *22,  its  width  at  same  point  *19. 

Young.  (No.  46,547,  Mus.  Smiths.,  Sitka,  July,  1866 ;  just  fullj  fledged  ;  the 
bill  has  still  the  white  horny  knob  at  tip  of  upper  and  under  mandible,  show- 
ing the  juvenility  of  the  specimen). — Bill  very  small,  weak,  short,  imperfectly 
developed,  about  a  third  as  long  as  the  skull ;  *45  along  culmen  ;  tarsus  *55; 
middle  toe  and  claw  1*00  ;  wing  only  4*25.     Entire  upper  parts  blackish,  much 
darker  than  in  the  adult,  with  only  a  just  appreciable  shade  of  cinereous ;  the 
scapular  white  present,  but  restricted  in  extent,  and  interrupted  bj  imperfect 
bars  of  dusky  across  the  feathers.    Entire  under  parts  white.    Everywhere,  ex- 
cept on  chin,  middle  of  abdomen,  and  under  tail  coverts,  thickly  marked  with 
delicate  waved  lines  of  dusky,  roost  numerous  across  the  throat,  largest  on  the 
sides  and  flanks,  where  some  of  the  longer  feathers  are  mostly  dusky,  finest  oo 
the  lower  breast.    The  whitish  on  the  sides  of  the  head  does  not  extend  so  far, 
and  merges  insensibly  into  the  dark  color ;  on  the  nape  a  delicate  line  of 
white  feathers  almost  forms  a  collar.    The  under  wing  coverts  are  as  in  the 
adult.     Bill  blackish.     Legs  and  feet  anteriorly  more  dusky  than  in  the  adult. 

Another  specimen  (No.  46,542,  Mus.  Smiths.),  taken  in  January,  marked 
female,  and  evidently  hatched  the  preceding  summer,  has  the  size  of  the  adult, 
and  the  colors  generally  as  in  the  young  bird  just  described.  But  the  upper 
parts  are  much  lighter  and  more  decidedly  cinereous,  as  in  the  adult ;  the 
scapular  white  well  developed :  the  dusky  waving  of  the  under  parts  confined 
to  the  sides  and  throat.  The  under  wing  coverts  are  dusky  along  the  edge  of 
the  wing ;  but  are  elsewhere  variegated  with  dull  whitish ;  only  to  a  small 
degree,  however,  not  approaching  the  condition  seen  in  hypoUuetu. 

In  mature  plumage  this  is  a  very  handsome  bird,  and  recogpaisable  at  a 
glance  by  the  pure  white  of  the  under  parts,  and  blackish  cinereous  of  the  up- 
per, relieved  by  the  conspicuous  white  of  the  scapulars  and  sides  of  the  rump. 
It  belongs  to  the  short-legged  division  of  the  genus,  being  very  different  from 
hypoleucuB  and  Craveri  in  the  proportions  of  the  tarsus  and  toes.  It  has  the 
size  and  form  of  marmoratiu  in  every  respect  except  a  just  fairly  recognizable 
difference  in  the  shape  of  the  bill.  But  it  is  quite  a  different  species  from 
marmoratus;  so  different,  in  fact,  that  no  special  comparison  need  be  insti- 
tuted. 

The  recognition,  in  the  bird  here  described,  of  BrachyrhamphuM  TTraf^t, 
Bran'dt,  is  a  matter  of  unusual  interest,  identifying,  as  it  does,  a  species  long 
ago  described,  but  almost  unknown  to  ornithologists  at  large,  and  throwing 
light  upon  what  has  always  been  a  very  obscure  point  in  American  ornitho- 
logy. The  writer  is  mainly  indebted  to  Prof.  Baird's  suggestions  for  the  for- 
tunate direction  of  his  investigatiou  in  this  case.  The  present  species  has 
hitherto  been  regarded  and  described  by  American  writers  as  the  adult  of  the 
well-known  marmora^t/«,  whose  curious  colors,  as  described  by  all  authors  from 
Pennant  downwards,  and  as  figured  by  Audubon  under  the  name  of  Uria  Ihvn- 
tendiiy  have  always  been  considered  as  indicative  of  immaturity.  But  numer- 
ous specimens,  in  adult  breeding  plumage,  demonstrate  the  falsity  of  this  view, 
as  is  satisfactorily  set  forth  in  the  preceding  article.  Beyond  the  possibility  of 
a  doubt,  the  present  species  is  not  marmaraitu ;  and  it  is  certainly  Wrangdiol 
Brandt. 

Bbachtbhamphus  htpoleuous,  Xantut, 

Brachprkamphus  hyp^hucus^  Xantus,  Proc.  Acad.  Phila.  Nov.,  1859.  From  Cape 
St.  Lucas.     Baird,  eodem  loco. 

Coast  of  California.  Specs,  in  Mus.  Smiths.,  and  Mus.  Acad.  Philada.  So 
far  south,  in  summer,  as  Cape  St.  Lucas,  Lower  Cal. 
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DeicripHon  Tfrom  No. ,  Mas.  Smiths.,  9,  San  Diego,  Jan.  27,  1862  ;  a 

typical  example). — Bill  along  culmen  half  as  long  as  the  skull,  three-fourths 
as  long  as  the  tarsus,  as  long  as  the  middle  toe  and  half  its  claw,  very  slender, 
mach  compressed,  higher  than  wide  at  the  base ;  culmen  gently  curved  its 
whole  length  ;  rictus  nearly  straight ;  gonys  perfectly  straight ;  outline  of  the 
Tery  slender  mandibular  rami  a  little  concave.  Tarsus  just  as  long  as  the 
middle  toe  without  its  claw  I  Tip  of  inner  lateral  claw  not  reaching  base  of 
middle  one.  Wings  and  tail  of  usual  shape  ;  the  latter  contained  about  two 
and  a  third  times  in  the  length  of  the  former  from  the  carpus.  Under  tail 
coverts  reaching  (in  this  specimen)  just  beyond  the  end  of  the  tail.  Entire 
upper  parts  uniform  cinereous,  not  varied  by  white.  This  color,  is  slightly 
darker,  and  more  blackish-plumbeous  on  the  head.  It  extends  on  the  sides  of 
the  head  just  to  the  eyes,  the  lids  of  which  are  of  this  color,  a  little  further 
down  on  the  auriculars ;  thence  in  a  straight  line  along  the  middle  of  the 
side  of  the  neck  to  the  shoulders ;  thence  in  a  straight  line  along  the  sides 
under  the  wings,  where  it  is  nearly  an  inch  broad ;  the  elongated  feathers  of 
the  flanks  are  also  mostly  of  this  color.  Other  under  parts  entirely  pure  white. 
Under  surface  of  wings  entirely  pure  white  I  Primaries  black  on  the  outer 
web ;  the  greater  part  of  the  shaft  and  inner  webs  white ;  the  terminal  portion 
of  the  shaft  and  inner  webs  brown.  Tail  feathers  black,  the  inner  webs  some- 
what brownish.  Bill  black,  the  base  of  the  lower  mandible  whitish ;  feet  an- 
teriorly dull  yellowish,  posteriorly  dusky,  in  the  present  dried  state ;  "  bill 
black,  feet  whitish-blue,  black  below  "  HabeH. 

"Length  10-50;  extent  17-50"  (label);  wing  4-80;  tail  1*70;  tarsus  -95; 
middle  toe  without  claw  *95,  its  claw  -20;  outer  toe  and  claw  1*10;  inner  do. 
*90;  bill  along  culmen  *80,  along  rictus  1*30,  along  gonys  '45;  depth  at  base 
•22;  width  *19.* 

The  specimen  above  described,  collected  at  San  Diego,  Cal.,  by  Dr.  J.  G. 
Gooper,  is  a  little  larger  than  the  type,  as  will  be  seen  by  comparing  the 
measurements  with  those  in  the  accompanying  foot-note.  It  is  also  described 
as  representing  the  perfect  plumage, — the  type  being  imperfect  in  this  respect. 
The  upper  parts  are  of  a  uniform  very  dark  cinereous,  without  a  shade  of 
brown ;  the  latter  hue  only  occurring  in  specimens  with  worn  and  faded 
plumage.  In  the  origrinal  description,  here  appended,  the  indications  of  the 
size  of  relative  lengths  of  the  tarsus  and  middle  toe  are  made  without 
reference  to  the  claw ;  which  fact  explains  an  apparent  discrepancy  between 
the  present  description  and  the  original  one.  The  tarsus  is  exactly  as  long  as 
the  middle  toe  without  its  claw. 

This  is  a  very  strongly  marked  species.  The  most  striking  diagnostic  feature 
is  the  pure  white  of  the  under  surface  of  the  wings.  In  the  uniformity  of  the 
cinereous  color  of  the  upper  parts  it  is  also  unique.  Nearly  the  same  length 
of  tarsus  is  found  in  B,  braehypterut^  Brandt,  and  Craverij  Salvadori ;  the 
tarsus  is  much  shorter  than  the  middle  toe  in  Wrangeli  Brandt,  marmoratus 
Om.,  "  KittlitzU"  Brandt,  and  "  brevirostrU  "  Vigors. 

This  species  is  certainly  not  the  Uria  hrttfirottrU  Vigors,  from  San  Bias. 
This  is  described  as  having  '^  alee  supr&  et  tn/rd,  tectricesque  Inferiores  fuscse, 

*  *  tarsi  \"  which  settles  all  questions  on  this  score.  It  has  the  same 
dimensions,  and  the  same  relative  length  of  tarsus  and  toes  as  Craveri  Salva- 

*  The  followlDK  is  the  original  description  of  the  type  specimen :  "  Bill  slender  and 
slightly  curved,  about  half  the  length  of  nead.  Tarsus  scarcely  shorter  than  the  middle 
toe  [and  claw].    Above  dark  brownish-black,  the  ed^ea  of  the  feathers  with  a  decided 

Blombeoas  tinge;  the  side  of  neck  below,  and  the  axillars  with  the  concealed  portion  of 
le  sides  of  the  breast,  ashy  plumbeous.  Entire  under  parts,  including  tail  coverts  and 
inside  of  the  winss,  pure  white,  this  color  extending  on  the  sides  of  the  head  so  as  to  in- 
clude the  eyes;  the  lids,  however,  are  tinged  with  dusky;  bill  black;  legs  apparently  red- 
dish in  life. 

**  Length  10  inches,  extent  15-80,  wing  4*70,  tail  1*80.  bill  above  "70,  gape  1*20,  tarsus  *86. 
middle  toe  [with  claw]  1*00.  This  specimen  is  considerably  weather-beaten,  and  the  old 
feathers  of  the  upper  parts  are  much  worn,  and  bleached  at  the  edges.  The  new  ones  are, 
however,  as  describea." 
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dori,  also  from  the  coast  of  Lower  California ;  but  the  latter  appears  to  be  a 
different  species,  as  will  be  discussed  further  on.  It  comes  nearest  to  hraekyp' 
terusy  from  Unalaschka ;  in  fact  there  is  nothing  in  Brandt's  brief  diagnosis 
preventing  the  reference  of  the  present  species  to  brachypterus,  except 
the  expression  <<  tarsi  digito  medio  longiores."  But  in  view  of  this 
discrepancy,  and  of  the  widely-separated  localities  whence  the  two  species 
are  described,  it  would  be  unsafe  to  take  their  identity  for  granted.  It  is  much 
the  best  course  to  retain  the  present  species  as  it  stands,  under  the  name 
hopoleucuSf  which  has  the  merit  of  being  positively  identified,  as  is  not  the 
case,  as  yet,  with  brachyptenu. 

Several  excellent  examples  of  this  species  from  various  points  along  the 
coast  of  California  are  in  the  collections  of  the  Smithsonian  Institution  and 
Philadelphia  Academy.  They  present  no  individual  differences  worthy  of 
special  mention;  except  in  the  instance  of  the  type  specimen,  which  is 
brownish  above,  from  the  faded  and  worn  condition  of  the  plumage.         • 

This  species  has  probably  the  southernmost  range  of  any  of  the  family; 
occurring  in  summer  at  Cape  St.  Lucas.  It  was  observed  by  the  writer  in 
December,  1865,  off  the  coast  of  Mexico,  about  latitude  21^  N.  I  Its  extension 
northward  remains  to  be  ascertained.  At  present,  it  is  not  known  to  occur 
north  of  the  coast  of  Lower  California.  Its  southern  habitat,  as  remarked  by 
Prof.  Baird,  is  a  fact  of  great  interest,  when  it  is  recollected  how  truly  boreal 
are  nearly  all  the  species  of  the  family. 

Bbachtrhamphus  Cbavibi,  (Salvad.)  Coues, 
Uria  Craven^  Salvadori,  Descrizione  di  altre  Nuove  specie  di  Uccelli  esistenti 
nel  museo  di  Torino,  1867,  p.  17.    Estratto  dagli  Atti  della  Society  Italians 
di  Scienze  Naturali,  vol.  viii,  1866. 

"  Jun. — Uria  minima,  crassitie  MergvU  alle ;  supr^  fusco-nigra,  dorso  ac  alls 
nonnihil  griseo-tinctis.  Subtus  alba  ;  rostro  valde  elongato,  subulato,  nigro ; 
tarsis  postice  nigris,  antice  viride-luteis  ;  unguibus  nlgris. 

''  Long.  tot.  e,245 ;  al.  0,125  ;  caud.  0,018 ;  rostri  a  rictu  0,037 ;  tarsi  0,022 ; 
dig.  med.  cum  ungue  0,024  ;  (millimetres.) 

*'  Parti  superior!,  lati  della  testa,  le  piume  del  mento  lungo  11  margine 
inferior^  della  mandibula,  lati  del  collo,  del  petto,  e  fianchi  di  color  brnno- 
nero  con  una  leggera  tinta  grigio-lavagna  sul  dorso,  sul  groppone  e  suUe  all ; 
parti  inferiori  candide  ;  becco  nero ;  tarsi  neri  posteriormente,  anteriormente 
giallo  verdastri  como  auche  le  dita  ;  unghie  ner^.. 

''  Questa  specie  sarebbe  commune  lungo  le  coste  del  Golfo  della  California, 
e  neir  Isola  della  Natividad  posta  nel  Pacifico,  a  poca  distanza  dalla  costs 
occidentale  della  Bassa  California." — Salvadori,  1.  c. 

This  recently  described  species  has  much  the  same  habitat  as  B,  hypoleueuij 
and  very  much  resembles  the  latter.  The  dimensions  are  the  same  in  both, 
and  the  colors  are  very  nearly  alike.  The  expression  "  fusco-nigra,  ♦  * 
griseo-tinctis,"  exactly  hits  some  specimens  of  kypoleucus^ — those  somewhat 
faded  and  worn  in  plumage, — though  not  applicable  to  more  perfect  specimens. 
In  the  above  copied  description,  no  mention  is  made  of  the  under  surfaces  of 
the  wings ;  but  the  needed  information  in  this  regard  has  been  supplied 
through  a  private  channel.  Prof.  Baird  has  received  from  Sig.  Salvadori,  and 
kindly  transmitted  to  the  writer,  a  life-size  figure  of  the  bird,  accompanied  by 
a  note  in  which  it  is  stated  that  ''  the  lining  of  the  wings  is  blackish,  and  some 
feathers  are  white-edged."  This  fact  at  once  distinguishes  the  species  from 
hypoUucuSj  providing  the  latter,  in  all  stages  of  plumage,  has  the  under  sur- 
faces of  the  wings  white,  as  is  most  probable,  judging  by  what  is  known  of 
the  variations  in  plumage  of  the  birds  of  this  genus. 

Waiving  the  bare  possibility  of  this  bird  s  being  a  young  hypoleueus^  it  cannot 
be  referred  to  any  described  species,  and  must  be  regarded  as  a  valid  one. 
That  it  is  not  breviroalris,  Vigors,  is  sufficiently  evident  from  the  dimensions ; 
the  tarsus  of  the  latter  being  only   half  an  inch  long. 
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BBA.CHTRHAMPHU8  BRACHTPTBBUS,  Brandt. 

Brachyrhamphus  hrachyplerus,  Brandt,  Bull.  Acad.  Imper.  St.  Petersb.  ii.  1837, 
p.  346.  Quotes  ''Uria  brachyptera  Kittlitzii,  MSS."  Gray,  Genera,  iii,  1849, 
p.  644.  Cassin,  Birds  N.  A.  18.'^8,  p.  917.    Merely  copies  Brandt's  description. 

Anobapton  [Brachyrhamphus)  braehypteruSj  Bonaparte,  Tab.  Comp.  Pelagiens, 
Comptes  Rendus,  xlii,  1856,  p.  774. 

"Supr^  cinerea,  alis  caudaque  nigricantibus.  CoUum  subtus  et  in  lateribus, 
pectus  et  abdomen  alba.  Rostrum  capitis  dimidii  circiter  longitudine.  Tarn 
digito  medio  longioret.  Longitudine  a  rostri  apice  ad  caudse  apicem  9.  Patria 
Unalaschka." — Brandt^  I.  c. 

This  species  is  wholly  unknown,  at  least  on  this  side  of  the  Atlantic,  except 
by  the  abore  cited  description  of  Brandt.  It  has  nothing  to  distinguish  it 
from  some  other  Braehyrhamphiexce'j^i  the  length  of  the  tarsus.  This,  however, 
if  it  really  obtains,  is  sufficient  to  distinguish  the  bird  from  all  others,  not 
only  of  the  genus,  but  of  the  family ;  for  no  known  alcidine  bird  has  the  tarsi 
longer  than  the  middle  toe. 

XJRIA,  {Moehr.)  BrUton. 

Columba  sive  Columbu*^  Auct.  antiq.  ex  parte.     Vria^  Moehring,  Ay.  Gen.  1752, 

p.  67,  No.  73.     Type  Columba  groenlandica,  Willoughby. 
Una  J  Brisson  ;  Brlinnich,  Orn.  Bor.  1764;  and  of  authors  generally. 
Alea,  Linnaeus,  Syst.  Nat.  i,  1 758 ;  in  part. 

Colymbtis,  Linufeus,  S.  N.  i,  1766,  in  part,  and  of  many  of  the  older  authors. 
Cepphus,  Pallas,  Spic.  Zool.  t.  1769,  in  part. 
Orylle,  Brandt,  Bull.  Acad.  St.  Petersb.  ii,  1837,  p.  346.  Type  U.  grylle,  Briinn. 

Bill  much  shorter  than  the  head,  about  equal  to  the  tarsus,  straight,  rather 
stout,  moderately  compressed ;  culmeu  at  first  straight,  then  rapidly  deflected  ; 
rictus  straight,  except  just  at  tip ;  gonys  ascending,  straight,  short,  about  half 
as  long  as  the  culmen.  No  groove  in  sides  of  upper  mandible  near  its  tip ;  com- 
missural edge  of  upper  mandible  scarcely  inflected.  Nasal  fossa  wide,  long, 
deeply  excavated,  partially  bare  of  feathers,  which  do  not  wholly  obtect  the 
nostrils.  Feathers  extending  on  sides  of  lower  mandible  with  a  salient  rounded 
outline.  Wings  and  tail  very  short,  the  latter  contained  about  two  or  two- 
thirds  times  in  the  length  of  the  former  from  the  carpal  joint  to  the  end  of 
longest  primary;  tail  slightly  rounded.  Tarsus  much  compressed,  entirely 
covered  with  polygonal  reticulations,  somewhat  scutelliform  on  the  inner 
aspect ;  slightly  shorter  than  the  middle  toe  without  its  claw.  Outer  and 
middle  toes  equal  in  length  ;  the  claw  of  the  former  much  smaller  than  that 
of  the  latter,  tip  of  inner  claw  just  reaching  base  of  middle  one.  Claws  com- 
pressed, moderately  arched  and  acute  ;  the  outer  one  grooved  along  its  outer 
aspect,  the  middle  one  greatly  dilated  along  its  inner  edge.  No  postocular 
furrow  in  the  plumage. 

In  the  preceding  diagnosis  the  characters  of  the  genus  are  so  drawn  as  to 
exclude  the  large  species  of  Lomvia.  Few  writers  have  made  this  generic 
distinction,  for  which,  notwithstanding,  there  is  abundant  reason,  as  may  be 
seen  upon  a  critical  comparison  of  the  two  types  of  form ;  and  as  will  be 
satisfactorily  demonstrated  at  length  under  head  of  Lomvia.  It  need  only  be 
noted  here,  that  the  structure  of  the  bill  and  feet  are  in  many  respects  very 
different  in  the  two  genera. 

The  genus  as  here  framed  comprehends  three  distinct  species,  intimately 
allied  to  each  other. 

Speciea : — (3.) 

Disregarding  other  and  less  prominent  though  very  valid  d^tinctions,  the 
three  species  of  Uria  may  be  at  once  recognized  by  the  following  character- 
istics : — 
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A  large  white  space  on  wing,  entire.    No  whit-e  about 

head  1.  grylU, 

A  large  white  space  on  wing  partial! j  divided  by  a  black 
line.   No  white  about  head 2,  eolumba. 

No  white  on  wing.  Feathers  around  and  behind  eye  and 
at  base  of  bill,  white 3.  earho. 

Or  they  may  be  still  more  briefly  and  quite  as  satisfactorily  characterised 
thus  : — carbo — upper  and  under  surfaces  of  wings  black ;  grylle — upper  and 
under  surfaces  of  wings  white  ;  eolumba — upper  surfaces  of  wings  white,  under 
black. 

The  diyision  of  the  white  mirror  on  the  upper  surface  of  the  wings  of 
eolumba  is  uot  the  most  important  point  of  coloration,  though  the  most 
obvious,  upon  casual  inspection,  by  which  the  species  differs  from  ffryUe.  A 
still  stronger  diagnostic  character  lies  in  the  absence  of  white  on  the  under 
surface  of  the  wings. 

Ubia  gbyllb,  (Ztnn.)  Brilnn, 

Columba  groenlandica,  "Linnaeus,  Syst.  Nat.  vi,  ed.  1746,  p.  23,  No.  4.  Alba- 
nus,  Av.  ii,  p.  73,  pi.  88,  Ray,  Syn.  Av.  p.  121,  No.  6.  Willoughby,  Om.  p. 
245,  pi.  78.    Martens,  Spitzburg.  p.  56,  pi.  50,  fig.  B." 

Columbtu groenlandicu9y  "Klein  Av.  p.  168,  No.  2." 

Uria  groerdandica^  Brunnich,  Cm.  Bor.  1764,  p.  28,  No.  116,  (blank.) 

Uria  nigra  J  striata^  et  minora  Brisson. 

Alca  grylle^  Linnaeus,  Syst.  Nat.  i,  1758,  p.  130.  Schlegel,  Urinatores  Mus. 
Pays-Bas.  livr.  ix,  1867,  p.  130,  excl.  Synon.  Cephus  eolumba,  Pall. 

Colgmbut  grglU^  LinnKMSf  Syst.  Nat.  i,  1766,  p.  220.  Hermann,  Tabl.  Affin. 
Anim.  p.  148.  Blumenbach,  Handb.  Naturg.  p.  220  Milller,  Zool.  Dan. 
Prodr.  p.  18.  Gmelin,  Syst.  Nat.  i,  1788,  p.  584.  Donndorff,  Beytr.  Zool. 
li,  pt.  i,  1794,  p.  871.     Several  states  of  plumages  enumerated  as  varieties. 

Uria  grylle^  Briinnich,  Orn.  Bor.  1764,  p.  28,  No.  113.  Latham,  Ind.  Om.  ii, 
1790,  p.  797,  No.  2.  Yar.  "  B,"  is  eolumba;  perhaps  also  var.  "E,"  the  same. 
Temminck,  Man.  Orn.  ii,  1820,  p.  925.  Vieillot,  Gal.  Ois.  ii,  1825,  p.  235, 
pi.  294.  Bonaparte,  Syn.  B.  N.  A.  1828,  p.  423.  Audubon,  Orn.  Biog.  iii, 
1835,  p.  148,  pi.  219  and  B.  Amer.  vii,  1844,  p.  474.  Peabody,  Rep.  Nat 
Hist.  Mus.  1840,  Birds,  p.  399.  Gray,  Genera  Birds  iii,  1849,  p.  644. 
Thompson,  Nat.  Hist.  Ireland,  iii,  1851,  p.  214.  Macgillivray,  Hist.  Brit 
Birds,  1852,  ii,  p.  331.  Cassin,  Birds  N.  A.  1858,  p.  911,  pi.  96,  fig.  2 ;  and 
Pr.  A.  N.  S.  Philada.  1862,  p.  323.  Herald  Island.  Bryant,  Proc.  Bost 
Soc.  Nat.  Hist  May,  1861,  p.  74.  Coues,  Pr.  A.  N.  S.  Philada.  1861,  p.  225. 
Yerrill,  Proc.  Bost  Soc.  Nat  Hist  1862,  p.  131,  and  p.  142,  and  Proc.  Essex 
Inst  iii,  1863,  p.  160.     Samuels,  Omith.  and  Ool.New  Engl.  1867,  p.  567. 

Uria  (Grylle)  grylle^  Brandt,  Bull.  Acad.  St.  Petersb.  ii,  1837,  p.  346. 

Uria  (Cephus)  grylle,  Bonaparte,  Gomptes  Rendus,  1856,  xlii,  p.  774. 

Cephus  grylle,  Fleming,  Hist  Brit  Anim.  1842,  p.  134. 

Cepphus  laeteolusj  Pallas,  S.  Z.  v,  1769,  p.  33.       Albino,  perhaps  eolumba, 

Colymbus  lacteolus,  Gmelin,  Syst.  Nat.  i,  1788,  p.  583.  Albino.  "  G.  niveos, 
rostro  pedibusque  ex  cameo  fuscescentibus."  Donndorff,  Beytr.  Zool.  ii,  pt 
i,  1790,  p.  870. 

Uria  laeteola,  Latham,  Ind.  Om.  ii,  1790,  p.  798.    Albino. 

Uria  grylloidetj  Briinnich,  Orn.  Bor.  1764,  p.  28,  No.  114.    Ghanging  plumage. 

Uria  balthiea,  Brunnich,  Orn.  Bor.  1764,  p.  28,  No.  115.     Immature  or  winter. 

Uria  nivea,  Bonnaterre,  Ency.  Method.  Om.  1790,  p.  37.  Albino,  possibly  of 
eolumba.     Quotes  Pall.  Spec.  Zool.  v,  p.  33. 

Uria  leueopteray*  Vieillot,  Nouv.  Diet  d'Hist.  Nat.  xiv.  1817,  p.  35. 

*  **  Cot  oiseau,  dont  je  ne  connais  pas  le  pays  natale,  est  totalement  d*un  noir  profSoode, 
avec  une  grande  plaque  blanche  sur  I'aile ;  sa  taille  est  i^  peu  prds  la  mime  que  celle  du 
prftcfdent/'  {U,  trxriU)—Vieai.,  i.c. 
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Uria  unicolor^  Faber,  Prodr.   Isl.  Orn.  1822,  p.  teste  Schlegel.     Greenland. 

without  white  on  wings. 
Uria  (Ijomvia)  unieolofy  Bonaparte,  Comptes  Rendas,  1856,  xlii,  p.  774. 
Uria  Mandtii^  Lichenstein,  Verz.  1823,  p.  88,  teste  Schlegel.     Spitzenbergen. 

Not  of  authors,  which  usually  refers  to  eolumba, 
Uria  teapulariSf  Stephens,  Shaw's  Gen.  Zool.  xii,  1824,  p.  250,  pi.  64. 
Ctphus  fflacialiSf  arctieus^  Farotnnt^  et  Meisnerij  Brehm. 

European  and  American  coasts  and  islands  of  the  North  Atlantic ;  very 
abundant.  Arctic  Ocean.  Spitzbergen,  Iceland,  Greenland.  On  the  Ameri- 
can coast,  in  winter,  south  to  New  Jersey  coast.  Rare  or  accidental  in  the 
north  Pacific,  where  replaced  by  columba  and  earbo. —  ?  Kamtschatka  (Mus. 
Pays-Bas,  fide  Schlegel.)*  Herald  Island,  Arctic  Ocean,  (Cassin,  Pr.  A.  N.  S. 
Ph.  1862,  p.  323);  Spec,  in  Mus.  Acad.  Phila.,  Smiths.  Inst.,  Bost.  Soc. 
Nat.  Hist. ;  Essex  Inst. ;  Cab.  G.  N.  Lawrence  ;  author's  Cab. 

Adultj  tummer  plumage, 
— Bill  and  claws  black 
Mouth,  legs  and  feet  bril- 
liant vermilion  red,  tinged 
with  carmine.  Entire 
plumage  plumbeous  or 
fuliginous  black,  with  a 
tint  of  invisible  green. 
Wings  and  tail  pure  black, 
the  former  with  a  large 
oval  space  on  the  upper 
coverts,  all  the  under  cov- 
erts and  the  subscapu- 
Fig.  U.—Vria  ffrytU.—NAt  siae.  lars  pure  white. 

This  perfect  breeding  plumage  is  temporary,  and  lasts  but  a  short  time. 
Very  many  individuals  do  not  assume  it  until  June ;  and  it  is  usually  retained 
only  during  this  and  the  succeeding  month.  Most  specimens  collected  in  May 
are  found  to  still  have  some  traces  of  the  winter  plumage,  below  described. 

Adultj  during  atitumnal  change.  The  first  indication  of  the  moult  is  seen 
in  the  wings  and  tail,  and  is  to  be  observed  in  nearly  all  specimens  taken  after 
July.  By  the  latter  part  of  this  month,  after  incubation  and  nursing  are 
finished,  the  wing  and  tail  feathers  become  much  worn,  and  faded,  turning  to 
a  light  brownish  gray  towards  their  tips.  The  white  mirror  shows  scattered 
traces  of  dull  brown.  The  body  color  loses  its  hue  of  green,  and  becomes 
more  fuliginous  brown.  Isolated  white  feathers  are  scattered  over  the  whole 
body ;  or  the  dark  feathers  acquire  white  tips.  With  the  falling  of  the  quill 
feathers,  which  may  take  place  very  rapidly,  and  deny  for  a  season  all  power 
of  flight,  the  bird  is  in  the  following  condition,  which  is  the  pure  moulting 
state,  exactly  intermediate  between  the  summer  and  winter  plumages  : — No. 
18254,  Mus.  Smiths.,  Labrador,  Aug.  14,  1860.  E.  Cones.  Wing  feathers  re- 
newed, pure  black,  but  not  fully  grown  ;  wing  from  the  carpus  only  4*50  long. 
Mirror  of  renewed  feathers,  almost  or  quite  pure  white,  but  small ;  under 
wing  coverts  and  axillars  pure  white.  Head  and  neck  all  around,  rump,  and 
whole  under  parts  marbled  with  black  and  white  in  equal  quantity,  the  bird 
looking  as  if  dusted  over  with  flour.  Back  black,  most  of  the  feathers  lightly 
bordered  with  white,  the  scapulars  more  largely  white.  A  still  further  in- 
crease of  white  produces  the  following : — 

Adultj  winter  plumage. — Wings  and  tail  black,  the  mirror  and  under  wing 
coverts  faultlessly  white.     Head  and  neck  all  around,  rump  and  entire  under 

*  Although  this  author  does  not  recognize  the  specific  validity  of  U.  oolutnba^  and  would 
therefore  range  specimens  of  the  latter  under  grylte  in  his  catalogue,  a  specimen  (No.  5.) 
there  enumerated  appears  to  be  this  species,  as  i&  Inferrible  fk-om  the  expression  *'  Au 
miroir  d*un  blanc  pur." 
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parts  pure  white ;  the  back,  (and  frequently  the  crown,  and  back  of  neck,) 
black,  more  or  less  variegated  with  white.  Audubon  figures  this  condition 
very  nearly. 

The  change  in  spring — mostly  occurring  during  April  and  May — ^is  the  rererse 
of  that  already  described  as  the  autumnal  moult. 

Fledgelings. — (Labrador,  July,  1860,  E.  Coues,  Mus.  Smiths.  No.  — .)  Length 
about  6-00;  bill  '50  ;  tarsus  *60 ;  middle  toe  and  claw  '90,  etc.  Wholly  covered 
with  soft  wooly  puffy  down,  fuliginous  brownish  black ;  bill  and  feet  brownish 
black. 

Young,  first  plumage. — Traces  of  the  down  on  various  parts  of  the  body ;  the 
bird  probably  just  beginning  to  fly  ;  length  about  10*00,  wing  11*50 ;  bill  1*00, 
black ;  tarsus  1*25 ;  reddish  dusky,  as  also  are  the  toes.  Upper  parts  plumbeous  or 
sooty  black,  scarcely  varied  with  white.  Mirror  beginning  to  appear,  as  white 
spotting  on  a  blackish  ground.  Entire  under  parts  white,  thickly  marbled, 
rayed  and  undulated  with  light  touches  of  dusky. 

This  state  tends  to  pass  directly  into  a  condition  exceedingly  similar  to,  if 
not  identical  with,  that  of  the  adults  in  winter.  But  birds  of  the  first  winter 
may,  at  least  early  in  the  season,  be  distinguished  from  old  ones  by  a  certain 
''  feel "  of  the  plumage,  and  a  shorter,  weaker  bill,  less  developed  as  to  its 
ridges  and  angles. 

Accidental  variations. — The  foregoing  descriptions  apply  to  the  various  stages 
of  plumage,  which  are  strictly  normal  in  character,  and  which^  though  un- 
ending in  precise  degree,  and  varying  with  almost  every  individual,  merge  in- 
sensibly into  each  other.  The  species  is,  however,  also  very  subject  to  acci- 
dental and  entirely  abnormal  variations.  Of  these,  albinism  is  the  most  com- 
mon. (Spec,  in  Mus.  Acad.  Philada.)  Entirely  milk  white,  without  a  trace 
of  black ;  bill  and  feet  light  colored  ;  eyes  probably  pink  in  life.  The  oppo- 
site condition  of  melanism  is  described  by  authors.  This  consists  in  the  total 
absence  of  white  on  the  wings ;  and  is  apparently  of  infrequent  occurrence. 
Both  these  conditions  have  been  described  and  named  as  characterizing  dis- 
tinct species.  In  the  latter,  the  bird  must  not  be  confounded  with  Uria  earb^f 
which  is  totally  different. 

Dimensions. — Adult:  Length,  (average)  13.00;  extent,  (average)  22*50; 
wing  5*50  to  6*25;  tail  2*00,  a  little  more  or  less ;  bill  along  culmen  1*30; 
along  rictus  1*75;  along  gonys  '65;  depth  at  base  *45,  width  *35;  tarsus  1*25; 
middle  toe  and  claw  1-75,  outer  do.  slightly  less,  inner  do  1*40. 

It  may  be  of  advantage  to  look  closely  into  the  formation  of  the  white  area 
upon  the  wing  of  this  species,  to  the  end  that  its  composition  may  be  clearly 
understood,  and  recognized  as  different  from  that  which  obtains  in  the  allied 
species,  U.  eolumha.  The  mirror  upon  the  upper  coverts  varies  to  a  degree, 
and  in  a  precisely  similar  way,  in  each  species ;  but  when  perfect  constantly 
presents  a  radical  diff*erence. 

When  Uria  grylle  is  observed  flying,  as  is  its  wont,  low  over  the  water  with 
rapid  beats  of  the  wings,  the  eye  receives  the  impression  of  a  black  bird,  with 
a  large  white  circular  spot  on  the  wing.  This  spot  is  constantly  in  view, 
and  represents  the  retinal  image  resulting  from  the  white  spaces  upon  both  the 
upper  and  under  surface  of  the  wings  blended  together  by  the  rapid  motion  of 
the  wings.  Those  who.  have  observed  Vria  grylle  in  its  native  haunts  will 
appreciate  the  pertinence  of  this  remark.  Uria  columba  presents  no  such 
peculiarity  of  appearance,  there  being  no  white  upon  the  under  surface  of  the 
wings  ;  and  the  eye  readily  follows  the  movement  of  the  small  white  space 
upon  the  wings,  as  with  the  changing  attitudes  of  the  bird,  it  is  now  apparent, 
now  lost  to  view. 

In  Uria  grylle,  the  row  of  great  coverts  upon  the  secondary  quills  are  basally 
black,  terminally  white.  The  outermost  are  white  for  rather  less  than  half 
their  length,  and  the  white  occupies  chiefly  the  exterior  webs.  Nearer  the 
body  they  are  white  for  more  than  half  their  length,  and  the  white  occupies 
both  webs  of  the  feathers. 
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The  next  row  of  coverts  are  whollj  white  in  their  entire  length,  except  per- 
haps for  a  very  brief  space  just  at  their  base ;  and  thej  are  throughout  long 
enough  to  cover  entirely  the  dark  portion  of  the  first  row,  reaching  a  little 
bejond  and  overlying  the  commencement  of  the  white  upon  the  latter  ;  so 
that  the  white  is  continuous  and  unbroken.  One  or  two  more  rows  of  coverts 
have  precisely  the  same  character  and  continue  the  white  space  uninter- 
rupted. 

The  shorter  coverts,  for  about  half  inch  from  the  edge  of  the  antibrachium 
are  black.  The  last  of  these,  however,  are  broadly  tipped  with  white,  which 
white  portion  overlies  the  extreme  bases  of  the  next  row,  blending  its  color 
with  that  of  the  latter;  the  anterior  edge  of  the  mirror  being  thus  the  line  of 
union  of  the  black  and  white  portions  of  these  coverts,  taken  collectively. 

In  TlTxa  columbaj  the  row  of  great  coverts  is  externally  wholly  black,  or  at 
most  the  outermost  feathers  have  only  a  very  narrow  white  tip.  The  amount 
of  white  on  the  feathers  increases  rapidly  from  without  inwards,  until  on  the 
innermost  there  is  nearly  or  quite  as  much  white  as  in  grylle.  In  consequence 
of  the  small  amount  of  white  on  these  coverts,  the  next  row  of  coverts  do  not 
overlie,  nor  even  reach  it ;  there  being  left  a  broad  space  of  dusky  between 
the  white  tips  of  the  second  row  of  coverts,  and  those  of  the  first;  which 
space  rapidly  diminishes  from  the  edge  of  the  wing  towards  the  body,  forming 
the  curved  crescent  of  dusky  which  is  obvious  upon  the  wing  of  this  species. 

The  mirror  of  Uria  grylU  is  subject  to  much  variation,  which,  however, 
never  obscures  its  distinctive  characters  in  any  decided  degree.  The  greater 
coverts  may  be  wholly  dusky  ;  then  the  mirror  is  the  same  as  before,  except 
in  its  smaller  size ;  the  next  row  may  be  tipped  with  dusky,  so  that  no  white 
comes  forward  to  coalesce  with  that  of  the  greater  row,  and  an  appearance 
like  that  of  eolujhba  is  produced  ;  which  need  not  deceive,  since  the  dusky 
results  from  the  second  row  of  coverts  instead  of  the  first.  All  the  wing 
coverts  may  be  tipped  with  dusky ;  producing  a  variegated  or  spotted  mirror. 
Finally,  the  mirror  may  be  only  indicated  by  a  few  isolated  white  feathers,  or 
may  be  altogether  wanting. 

It  is  to  be  borne  in  mind,  that  the  difference  in  the  mirror  of  U.  grylle 
and  eolumba  is  only  one  of  the  most  obvious,  but  not  the  most  specific  distinc- 
tion. In  the  very  possibly  occurring  cases  in  which  there  is  absolutely  no  dif- 
ference between  specimens  in  this  respect,  the  absence  of  the  white  under  the 
wing,  and  the  shape  of  the  bill,  readily  distinguish  eolumba  from  grylle. 

Perhaps  no  bird  has  so  many  synonyms  as  Uria  grylle.  Independently  of  its 
reference  to  divers  genera,  a  large  number  of  nominal  species  have  been  insti- 
tuted upon  its  various  stages  of  plumage,  some  of  them  requiring  brief  notice. 
A  very  common  name  for  the  species  among  pre-Linnsean  writers  was  ''  Co- 
lumba  groenlandica," — obviously  a  mere  rendering  into  Latin  of  a  popular 
designation.  The  word  ''grylle"  made  an  early  entry  into  the  records,  desig- 
nating the  adult  plumage.  Orylloides  of  Briinnich  represents  a  variegated  con- 
dition ;  and  balthica  of  the  same  author  an  immature  or  winter  state.  Lac- 
teohu  of  the  older  authors  seems  to  have  been  based  upon  the  albino  condition  ; 
the  bird  being  described  as  "  niveuSj  rostro  pedibusqw  ex  carneo  fuscescen- 
tibus."  It  is  possible  that  Pallas,  who  introduced  the  word,  may  have  really 
based  it  upon  a  specimen  of  eolumba  ;  but  this  is  a  point  of  no  special  conse- 
quence. Bonnaterre  has  another  name, — "  nivea  " — for  the  same  condition, 
quoting  Pallas,  Sp.  Z.  v,  p.  33.  Brisson  and  Brehm  both  have  a  large  number 
of  nominal  species,  not  necessary  here  to  particularize.  In  1817,  Vieillot 
(1.  suprtk  cit.')  describes  an  adult  under  the  name  of  Uria  Itucoptera^  errone- 
ously assigning  it  dimensions  nearly  equal  to  those  of  Lomvia  troile.  At  least 
the  presumption  is  that  this  leucoptera  is  nothing  but  a  large  grylle^  though  he 
must  have  been  perfectly  familiar  with  the  latter.  Even  so  late  as  1824,  grylle 
is  redescribed  as  Uria  scapularia. 

The  "  Uria  Mandtii^^  of  Lichtenstein  requires  attention,  having  been  exten- 
sively quoted  as  a  synonym  of,  or  employed  to  designate,  U.  eolumba^  as  will 
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be  seen  hy  the  list  of  synonyms  under  head  of  this  species.  It  is  not  possible 
to  determine  from  the  description  whether  Mandtii  is  really  based  upon  columba 
or  upon  grylU,  But  Dr.  Schlegel  describes  a  specimen  from  Spitsbergen  in 
the  Mus.  Pays-Bas. — '^  un  des  individus  types  de  VUria  Mandtii  de  Lichtenstein, 
obtenu  du  Mus^e  de  Berlin/'  as  having  the  white  feathers  of  the  mirror  tipped 
with  clear  brown,  and  the  wing  and  Sie  tail  feathers  faded  grayish.  This  is 
a  common  condition  of  autumnal  specimens  of  grylle ;  and  the  descriptioa 
does  not  point  more  particularly  to  eolumba  than  to  this  species.  Upon  the 
whole,  it  may  be  best  to  regard  Mandtii  Licht.  as  a  synonym  of  grylU;  though 
the  name  as  used  by  Brandt,  Bonaparte  and  some  others  refers  unmistakeably 
to  columba. 

A  certain  Una  unieohr  is  described  by  Faber  and  Benecken  and  admitted  ai 
distinct  in  the  Comptes  Rendus  for  1856,  by  Bonaparte,  who  moreover  places 
it  in  a  different  subgenus  from  grylle,  Bonaparte  does  not  use  the  term  to 
designate  car6o  Pall.,  which  latter  he  gives  as  distinct.  The  name  seems  to  have 
been  based  upon  the  melanotic  state  of  plumage  of  grylle.  Dr.  Schlegel 
describes,  in  the  ninth  livraison  of  the  Mus.  Pays-Bas  Catalogues,  one  of 
Faber's  type  specimens  from  Greenland,  as  being  **  Au  plumage  d'on  noir  en- 
fum6  absolument  uniforme." 

Ubia  columba,  {PaUat)  Ca3aiti, 

Black  Ouillemotj  variety  from  Kamtschatka, "  with  a  white  oblique  line  issuing 

from  the  white  spot  on  the  wings,"  Pennant,  Arct.  Zool.  ii,  1785,  p.  517. 
Uria  grylle^  YAT.  By  L&ihaimj  Ind.  Cm.  ii,   1790,   p.   797.     **  Fuliginosa,  fascia 
alarum  gemina  alba.    Lath.  Syn.  vi,  p.  333,  No.  3,  var.  a.  Habitat  in  Aoona- 
lashka." 
Colymbtu grylUj  var.  B,  Donndorff,  Beytr.  Zool.  ii,  pt.  i,  1794,  p.  872.    Quotes 

Latham  and  Pennant. 
Cepphus  columba^  Pallas,  Zoog.  R.-A.  1811,  ii,  p.  348.     *'  In  speciminibus  orien- 
tal! oceani,  fascia  alarum  duplex,"  etc.  (p.  349.) 
Uria  columba^  Cassin,  Yoy.  Vincennes  and  Peacock,  Cm.  Atlas,  pi.  38,  fig.  1. 
Idem,  Baird's  B.  N.  A.  1858,  p.  912,  pi.  96,  fig.  1.     Idem,  Pr.  A.  N.  S.  PhUa. 
1862,  p.  323.    Heermann,  Pac.  R.  R.  Rep.  x,   1859,  Route  to  California, 
Birds,  p.  76.     Cooper  and  Suckley,  Pac.  R.  R.  Rep.  xii,  pt.  ii,  1860,  p.  285. 
ffUria  mandtiiy  Lichtenstein,  Verzeich,  1823,  p.  88. 
Uria  mandliiy  Reichenbach,  Vollst.  Naturg.  Schwimmvog,  pi.  4,  fig.  47.     Gray, 

Genera  Birds,  iii,  1849,  p.  644. 
Uria  (Grylle)  mandtHy  Brandt,  Bull.  Acad.  St.  Petersb.  ii,  1837,  p.  346. 
Uria  (Cephiu)  mandtiiy  Bonaparte,  Tabl.  Comp.  Pelag.  Comptes  Rendus,  1856, 
xlii,  p.  774. 

Asiatic  and  American  coasts  of  the  North  Pacific,  Kamtschatka  (Mus.  Acad. 
Philada.),  Russian  America,  Washington  Territory,  California  (Mus.  Smiths. 
Inst.)     Breeds  on  the  islands  off  the  coast  of  California. 

Bill  stouter  than  that 
of  gryllCy  more  obtujie  at 
the  tip ;  upper  mandible 
with  theculmen  straight, 
or  even  just  appreciably 
convex,  suddenly  de- 
flected; rictus  straight, 
ascending  to  near  the 
tip;  gonys  and  outline 
of  inferior  mandibular 
rami  straight. 

Adult.— Eniirelj  fuli- 
ginous    or     plumbeous 
black,  with  a  shade  of 
Fig.  14.— ZTria  eofum&a.— Nat.  size.  invisible  green.      White 
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mirror  on  wing  coTcrts.  Nearly  dlyided  in  two  bj  a  broad  rather  canred  ob- 
lique line  of  blackish.  No  white  on  under  wing  coyerts,  these  being  grayish- 
brown.  Bill  and  claws  black.  Mouth  and  feet  yermillion  red,  tinged  with 
carmine.     "  Iris  white  "  (label). 

Length  13*00;  extent  23*00;  wing  7*00;  tail  2*20;  tarsus  1-25;  middle  toe 
and  claw  1*90,  outer  do.  the  same,  inner  do.  1*45;  bill  along  culmen  1*20, 
along  rictus  1*80,  along  gonys  '65 ;  depth  at  base  '40 ;  width  -30. 

This  species  closely  resembles  V.grylle;  but  differs  in  being  upon  an  average 
larger,  the  wing  particularly  longer  ;  the  bill  stouter,  straighter,  more  obtuse 
at  the  point ;  and  the  marking  of  the  wings  different,  as  above  described.  The 
changes  of  plumage  and  the  individual  variations,  as  exhibited  in  the  large 
series  of  specimens  examined,  and  entirely  parallel  with  those  of  UriagrylU. 

It  is  worthy  of  note  that  this  species  occurs,  in  summer,  upon  the  Pacific 
coast  of  America,  much  south  of  the  corresponding  latitudes  on  the  Atlantic 
coasts  frequented  at  this  season  by  U.  grylU, 

One  of  the  earliest  indications,  if  not  the  first,  of  this  species,  may  be  recog- 
nized in  the  variety  of  the  Black  Guillemot  from  Kamtschatka,  described  by 
Pennant.  This  is  said  to  have  a  white  oblique  line  issuing  from  the  white 
spot  on  the  wing.  The  var.  B  o^  grylle  of  Latham  and  Donndorff  is  the  same 
bird.  Pallas  appears  to  be  the  first  to  bestow  a  specific  name.  The  question 
involved  in  the  Uria  Mandtii^  Licht.,  has  already  been  considered  in  the  pre- 
ceding article. 

Ubia  cabbo,  {Pall.)  Brandt, 

Ci>p/»Au«  earfto,  Pallas,  Zoog.  R.- A.  ii,   1811,  p.  350,  pi.  79.     "0.  tridactylus, 

totus  niger,  orbites  albis,"  etc. 
Uria  (GrylU)  earbo,  Brandt,  Bull.  Acad.   St.  Petersb.  ii,  1837,  p.  346.     "  Tota 

nigra,  pedibus  rubris,  orbita  et  stria  ab  orbites  pone  oculos  ducta  albis.'' 
Una  (Cephiu)  earboj  Bonaparte,  Comptes  Rendus,  1856,  xlii,  p.  774. 
Uria  carboj  Gray,  Genera  Birds,  1849,  p.  644.     Cassin,  Baird's  B.  N.  A.  1858, 

p.  913.  pi.  97.  Quotes  Reich.  Vollst.  Naturg.  Aves.,  pi.  375, fig.  2937.  Cassin, 

Pr.  A.  N.  S.  Philada.  1862,  p.  323  (Japan). 
Alca  carboy  Schlegel,  Urinatores  Mus.  Pays-Bas,  livr.  ix,  1867,  p.  17. 

''  In  oceano  orientale  circa  insulas  Aleuticas,  prsesertim  Unalaschka " 
(Pallas),  Kamtschatka  (Mus.  Acad.  Philada.),  Japan  (Mus.  Smiths.  Inst.) 

Sp.  Ch. — Larger  than  grylle  and  eolumba  ;  the  bill  especially  larger,  stouter 
and  straighter.     Feathers  of  nasal  fossae  and  those  around  base  of  lower  mfin- 

dible  whitish.  A 
conspicuous  white 
area  around  eyes, 
and  extending  an 
inch  or  so  behind 
them.  No  white 
on  either  surface 
of  wings.  Rest  of 
plumage  brown- 
ish-black, becom- 
ing ashy  black  on 
the  under  parts; 
perhaps  deep 

Fig.  16.— FHacarfto.— Nat.  size.  plumbeous  black, 

with  a  shade  of  greenish,  in  more  mature  specimens  than  those  examined. 
Bill  black.  Legs  and  feet  chrome  yellow,  tinged  with  vermillion,  webs  coral 
red  in  the  dried  state  ;  probably  vermillion  or  carmine  red  in  life. 

Length  14  to  15  inches;  wing  7*75;  tail  2*50;  culmen  1*55;  commissure 
2*20  ;  from  feathers  on  side  of  lower  mandible  to  tip  1*50,  tarsus  1*36  ;  middle 
toe  and  claw  2*10,  outer  2*00,  inner  1*60. 
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Another  specimen:  cnlmen  1-70;  commissnre  2-10;  feathers  on  side  of 
lower  mandible  to  its  tip  1*55 ;  depth  of  bill  at  base  *50 ;  width  at  same 
point  -38. 

An  interesting  species  of  Uria^  easily  recognized  by  its  peculiar  colors, 
which  are  different  from  those  of  either  of  the  other  two  species  here  described. 
Although  unmistakeably  characterized  by  Pallas,  in  1811,  as  above  cited,  it 
seems  to  have  been  overlooked  by  many  subsequent  writers.  It  appears,  how- 
ever, in  the  monograph  by  Prof.  Brandt,  who  was  well  acquainted  with  Pallas' 
labors  and  discoveries  ;  and  is  on  different  occasions  noticed  by  Mr.  Cassin, 
who  has  given  a  figure  of  it  in  the  Atlas  accompanying  Prof.  Baird's  Birds  of 
North  America.  There  is  a  fine  specimen  in  the  Philadelphia  Academy,  from 
Kamtschatka;  and  a  mutilated  one  in  the  Smithsonian  Institution,  from  Japan. 
The  latter  is  interesting  on  account  of  the  new  and  unusual  locality.  The  bird 
is  chiefly  an  inhabitant  of  the  higher  latitudes  on  the  coasts  of  the  Pacific 
Ocean.     It  has  not  yet  become  a  common  bird  in  collections. 

The  species  is  somewhat  larger  than  grylle  or  eolumba,  but  chiefly  noticeable, 
as  far  as  form  is  concerned,  by  the  greater  stoutness  and  straightness  of  the 
bill,  very  observable  upon  direct  comparison.  The  culmcn  and  commissure 
are  nearly  straight  almost  to  the  very  tip,  where  they  are  rather  suddenly  de- 
curved.  The  gonys  and  mandibular  rami  are  quite  straight ;  the  eminence  at 
their  symphysis  is  well-marked.  The  nasal  fossa  is  short,  but  wide  and  deep; 
the  feathers  reach  to  the  nostrils,  but  do  not  cover  them.  These  nasal  feathers, 
as  well  as  those  around  the  base  of  the  lower  mandible,  are  dull  white.  The 
eyes  are  conspicuously  encircled  with  white,  which  stretches  behind  them  for 
about  an  inch,  tapering  to  a  fine  point.  There  are  no  indications  of  white  on 
the  wings.  With  the  exceptions  just  mentioned  the  whole  plumage  is  sooty- 
black,  tinged  with  slaty  above,  with  brownish  below,  and  becoming  light  ashy 
on  the  under  surfaces  of  the  wings.  The  bill  is  black,  as  in  the  other  species; 
the  inside  of  the  mouth  probably  carmine  red  in  life.  The  feet  are  light  yellow 
in  the  dried  specimens,  doubtless  vermillion  or  carmine  red  in  life.  The  webs 
are  still  tinged  with  this  color.    The  claws  are  black. 

It  is  possible  that  the  plumage  just  described  is  not  that  of  the  perfectly 
adult  bird,  in  which,  when  fully  mature,  the  white  about  the  sides  of  the  head 
and  base  of  the  bill  may  not  be  exactly  as  here  described ;  and  the  body  colors 
may  be  purer  and  more  intense.  Dr.  Schlegel  describes  a  specimen  from  the 
Kurile  islands  as  ''  d'un  noir  enfum^  uniforme  ;"  and  another,  from  Sachalia 
island,  as  an  '^  individu  an  plumage  imparfait ;  d'un  brun  fuligineux,  passant 
au  blanch&tre  sur  la  face  et  les  c6t^s  de  la  tete." 

LOMVIA,  {Ray)  Brandt, 

Lomviaj  Ray,  Syn.  Meth.  Av.,  p.  120.     Type  L.  Hoieri  Ray,  (fide  Bryant). 
Lomvia^  Brandt,  Bull.  Acad.  St.  Pet.  ii,  1837,  p.  345.  Type  Colymbtui  troille  Lvrvl. 
Ca^arac^f«,  Moehring,  Gen.  Av.   1752,  p.  68,  No.   75.     Based  on  Lvmvialfu. 

FarrsR  Hoeiri. 
CataracteSy  Bryant,  Monog.    Gen.  Cataractcs,  Pr.  Bost.  Soc.  Nat.  Hist.  1861. 

Type  Colymbui  troille  Linn. 
Aka,  Linnseus,  Syst.  Nat.  i,  1758,  in  part ;  and  of  many  older  authors.    Also 

of  Schlegel  (1867),  in  part. 
UriOy  Brisson,  Orn.  ii,  1760,  p.  377,  in  part ;  and  of  authors  generally. 
Colymbus,  Linnaeus,  Syst.  Nat.  i,  1766,  in  part;  and  of  many  older  authors. 
CepphtUy  Pallas,  Zoog.  R.-A.  ii,  1811,  p.  345,  in  part. 

Bill  shorter  than  the  head,  longer  than  the  tarsus,  straight,  or  slightly  de- 
curved,  usually  very  slender,  much  compressed,  culmen  regularly  decurved  in 
its  whole  length,  rictus  moderately  and  very  gradually  decurved,  gonys  straight, 
or  even  slightly  concave  in  outline,  very  long,  nearly  as  long  as  the  culmen ; 
a  groove  in  the  side  of  the  upper  mandible  near  its  tip  ;  commissural  edge  of 
upper  mandible  greatly  inflected.    Nasal  fossae  scarcely  apparent,  fully  feath- 
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ered,  the  nostrils  wholly  obt^cted  bj  feathers.  Feathers  on  side  of  lower 
mandible  retreating  in  a  straight  line  obliquely  upwards  and  backwards  from 
interramal  space  to  rictus.  Wings  moderately  long ;  tail  exceedingly  short, 
the  latter  contained  about  three  and  two- thirds  times  in  the  length  of  the  for- 
mer from  carpus  to  end  of  longest  primary;  tail  much  rounded.  Tarsus  much 
compressed,  posteriorly  and  laterally  reticulate,  anteriorly  scutellate,  much 
shorter  than  the  middle  toe  and  claw.  Outer  and  middle  toes  about  equal  in 
length ;  the  claw  of  the  latter  much  larger  than  that  of  the  former  ;  tip  of  inner 
claw  reaching  base  of  middle  one.  Claws  compressed,  moderately  arched, 
acute,  the  outer  one  not  grooved  on  its  outer  face,  the  middle  one  greatly  di- 
lated along  its  inner  edge.     A  furrow  in  the  plumage  behind  the  eyes. 

The  genus  as  here  constituted  is  restricted  so  as  to  comprehend  only  troile 
and  the  species  intimately  related.  It  diflfers  from  Uria  proper  in  several 
points,  some  of  them  of  decided  importance.  For  the  benefit  of  those  who  may 
be  sceptical  regarding  the  propriety  of  separating  the  two  forms  as  genera,  their 
distinctive  characters  are  here  antithetically  tabulated : 


Uria  (grylle). 

Bill  about  equal  to  the  tarsus ; 
moderately  compressed. 

Rictus  straight}  except  just  at  tip. 

Gonys  straight,  half  as  long  as  cul- 
men. 

Upper  mandible  not  grooved. 

Tomial  edges  of  upper  mandible 
scarcely  inflected. 

Nasal  fossswide,  deep,  mostly  naked; 
nostrils  partially  covered  with  feathers. 

Feathers  on  side  of  lower  mandible 
forming  a  salient  rounded  outline. 

Tail  short,  slightly  rounded,  con- 
tained 2f  times  in  the  wing, 

Tarsus  entirely  reticulate. 

Tarsus  scarcely  shorter  than  middle 
toe  without  claw. 

Outer  face  of  outer  claw  grooved. 

Size  moderate  ;  no  postocular  furrow 
in  the  plumage. 


LoMviA  {troile). 

Bill  much  longer  than  the  tarsus ; 
much  compressed. 

Rictus  decurved  for  great  part  of  its 
length. 

Gonys  concave,  nearly  as  long  as 
culmen. 

Upper  mandible  grooved  near  the  tip. 

Tomial  edges  of  upper  mandible  much 
inflected. 

Nasal  fossae  narrow,  shallow,  feath- 
ered ;  nostrils  covered  with  feathers. 

Feathers  on  side  of  lower  mandible 
in  a  straight  oblique  line. 

Tail  very  short,  much  rounded,  con- 
tained 3}  times  in  the  wing. 

Tarsus  anteriorly  scutellate. 

Tarsus  much  shorter  than  middle  toe 
without  claw. 

Outer  face  of  outer  claw  not  grooved. 

Size  large ;  a  postocular  furrow  in 
the  plumage. 


Species — (4  ?). 

I.  Depth  of  bill  opposite  nostrils  not  more  than  a  third  of  the  length  of  culmen. 

No  white  on  sides  of  head  ;  bill  slender,  not  dilated  at 

base;  culmen,  rictus  and  gonys  much  curved 1.  troile, 

A  white  ring  and  line  on  sides   of  head ;    bill  as  in 

troile 2.  ringviaJ 

No  white  on  sides  of  head ;  bill  stout,  dilated  at  base  ; 

culmen,  rictus  and  gonys  nearly  straight 3.  califomica, 

II.  Depth  of  bill  opposite  nostrils  more  than  a  third  of  the 

length  of  culmen 4.  »varhag, 

LoMViA  TBOILE,  (Linti.)  Brandt, 

Lomvia  ffoieri^  Ray,  Syn.  Meth.  Av.,p.  120  ;  fide  Bryant. 
Uria  majorj  Ger.  i,  p.  549  ;  fide  Bryant. 
Plautut  roitro  larinOy  Klein.  Av.,  p.  146,  No.  2  ;  fide  Bryant. 
Colymbus  troilUj  Linnaeus,  "  Fn.  Suec,  ed.  of  1761,  No.  109."     Idem,  Syst.  Nat. 
i,  1766,  xii  ed.  p.   220;  not  Uria  troilU^  Briinn.,  which  is  AUa  lomvia^  Linn., 
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1758.  Gmelin,  Sjst.  Nat.  i,  pt.  ii,  p.  ^88,  p.  585  ;  quotes  lomvia  of  Brunnich, 
No.  108.  Donndorff,  Beytr.  Zool.  ii,  pt.  i,  1794,  p.  874;  confuses  the  quota- 
tioDS  of  several  species :  e,  g.^  quotes  Uria  troile^  Lath.,  and  Alca  lomvia  of 
Linnaeus'  tenth  edition. 

Uria  troiUj  Latham,  Ind.  Orn.  ii,  1790,  p.  796,  No.  1.  Retzius,  Fn.  Suecica,  p. 
149.  Nilsson,  Ornith.  Suec.  1821,  ii,  p.  142.  Temrainck,  Man.  Orn.  ii.  1820, 
p.  921.  Selby,  lllust.  Brit.  Ornith.  ii,  183^.  p.  420.  Reinhardt,  Natur.  Bidrag, 
p.  18,  No.  87.  Gould,  B.  Eur.  ▼,  1837,  pi.  396.  Fleming,  Hist.  Brit.  Anim. 
p.  134.  De  Kay,  N.  Y.  Zool.  1844,  Birds,  p.  279.  Gray,  Genera  Birds,  iii, 
1849,  p.  644.  Naumann,  Naturg.  V6g.  Deutsch.  ix,  1847,  pi.  331.  Peabody, 
Rep.  Nat.  Hist.  Mass.  Birds,  p.  399 ;  confuses  troiU  and  ringvia.  Thompson, 
Nat.  Hist.  Ireland,  iii,  1851,  p.  207.  Macgillivray,  Hist.  Brit.  Birds,  ii,  1852, 
p.  318.     Bryant,  Pr.  Bost.  Soc.  N.  H.  May,  1861,  p.  74. 

Uria  (Lomvia)  troUe,  Brandt,  Bull.  Acad.  St.  Petersb.  ii,  1837,  p.  346.  Bona- 
parte, Consp.  Gav.  Comptes  Rendus,  1856,  xlii,  p.  774. 

Catarractea  troilUj  Bryant,  Monog.  Genus  Cat.  in  Pr.  Bost.  Soc.  N.  H.  1861,  p. 
6,  fig.  2a.  Verrill,  Proc.  B.  S.  N.  H.  Oct.  1862,  p.  143.  Idem,  Proc.  Essex 
Inst,  iii,  1863,  p.  160. 

Uria  lomvia,  Briinnich,  Orn.  Bor.  1764,  p.  27,  No.  108  ;  quotes  Alea  lomma, 
Willoughby,  t.  65.  Not  Alea  lomvia,  Linn.,  1758.  Scopoli,  Bemerli.  Naturg. 
i,  1777,  p.  88,  No.  108;  fide  Donndorff.  Eeyserling  and  Blasius,  Werbelth. 
Europ.  1840,  p.  238. 

Uria  (Cataraetea)  lomvia,  Cassin.  Baird's  B.  N.  A.  1858,  p.  913.  Coues,  Pr.  A. 
N.  S.  Phila.  Aug.  1861,  p.  256.     Boardman,  Pr.  3.  S.  N.  H.  1862,  p.  131. 

f  CepphuB  lomvia,  Pallas,  Zoog.  R.-A.  1811,  ii,  p.  345  ;  quotes  ^omma.  No.  108,  of 
Briinnich,  as  (^,  and  avarbag,  No.  110,  of  Brunnich,  as  9  \  ^^^  quotes  CoL 
troile  of  Linnseus'  12th  edition.    Perhaps  really  refers  to  califomietu. 

Alca  lomvia,  Schlegel,  Urinatores  Mus.  Pays-Bas,  livr.  ix,  1867,  p.  15.  (Not  of 
Linnaeus.)  Ex  parte.  Author  considers  the  present  and  the  succeeding  spe- 
cies to  be  varieties  of  one  and  the  same  species.  Describes  both  under  same 
name.  Quotes  Uria  lomvia  et  awarbeg  [lege  svarbag]  of  Brunnich  ;  Coljfmlma 
troile  of  Linnaeus ;  and  Uria  rhingvia  [lege  ringvia]  of  Brunnich. 

Colgmbua  minor,  Gmelin,  S.  N.  i,  pt.  ii,  1788,  p.  585 ;  confuses  three  species  by 
describing  troile,  and  quoting  Brunnich's  No.  110  {avarbag)  and  Briinnich's 
No.  Ill  {ringvia),  Donndorff,  Beytr.  Zool.  ii,  pt.  i,  p.  873 ;  confuses  three 
species,  by  quoting  Latham's  var.  B  and  Brunnich's  Nos.  110,  111.  Author's 
var.  y  is  true  ringvia. 

Uria  minor,  Stephens,  Shaw's  Gen.  Zool.  xii,  1824,  p.  246,  pi.  63;  erroneously 
quotes  avarbag,  Brunn. 

European  and  American  coasts  and  islands  of  the  North  Atlantic,  to  or  be- 
yond 80®  N.  On  the  American  coast,  breeds  from  Nova  Scotia  northward. 
''  Its  most  favorite  breediug-places  south  of  the  Straits  of  Belle  Isle,  are  the 
Funk  Islands,  off  the  coast  of  Newfoundland,  Bird  Rock,  near  the  Magdalen 
Islands,  in  the  Gulf  of  St.  Lawrence,  and  a  number  of  small  islands,  generally 
called  Murre  Rocks,  between  Meccatina  and  the  Esquimaux  Islands,  on  the 
north  shore  of  the  Gulf,"  ( Bryant V  In  winter  to  the  extieme  southern  coast 
of  New  England.     Specimens  in  all  American  cabinets. 

Adult,  aummer  plumage. — Head  and  neck  all  around  rich  dark  brown,  which 
changes  on  the  back  of  the  neck  into  dark  slaty-brown,  the  color  of  the  rest  of 
the  upper  parts.  This  hue  is  nearly  uniform,  but  most  of  the  feathers  of  the 
back  and  rump  have  usually  just  appreciably  lighter  and  more  grayish-brown 
tips.  Secondaries  narrowly,  distinctly  tipped  with  pure  white.  Exposed  por- 
tion of  primaries  dusky  blackish,  the  shafts  of  the  few  outermost,  and  the 
grreater  part  of  the  inner  webs  of  the  whole,  lighter  (more  grayish-brown), 
tending  to  grayish-white  towards  the  bases.  Under  wing  coverts  mostly  white, 
variegated  with  dusky  along  the  edges  of  the  witig,  and  the  greater  coverts, 
mostly  of  this  latter  color.    Entire  under  parts  from  the  throat  pure  white ; 
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the  whole  length  of  the  sides  under  the  wings  streaked  with  dusky  or  slaty- 
brown.     Bill  black  ;  mouth  yellow;  iris  brown  ;  legs  and  feet  blackish. 

Adultj  winter  plumage. — As  before;  the  rich  brown  of  the  head  darker  in  hue, 
and  more  like  the  rest  of  the  upper  parts ;  the  white  of  the  under  parts  extend- 
ing to  the  bill,  upon  the  sides  of  the  head  to  or  slightly  above  the  level  of  the 
commissure,  upon  the  side  of  the  neck  so  far  around  as  to  leave  only  a  narrow 
isthmus  of  dark  color,  which  is  somewhat  interrupted  by  white  mottling.  The 
white  shades  gradually  into  the  darker  color,  without  a  trenchant  line  of  de- 
marcation, and  varies  greatly  in  its  precise  outline.  Usually  a  pretty  well  de- 
fined spur  of  dark  color  runs  out  backwards  from  the  eye  into  the  white  of  the 
sides  of  the  occiput,  the  spur  occupying  the  borders  of  the  postocular  furrow 
in  the  plumage.  On  the  sides  of  the  lower  neck,  just  in  advance  of  the  wings, 
the  dark  color  extends  in  a  point  further  than  it  does  higher  up,  showing  the 
ektent  of  the  dark  brown  of  the  summer  vesture. 

Foufiffj  of  the  first  winter,  are  colored  precisely  like  the  adults,  but  may  be 
always  distinguished  by  their  much  shorter  and  slenderer  bills,  which  are  in 
great  part  light  colored  (yellowish).  The  feet  are  also  much  tinged  anteriorly 
with  yellowish. 

FUdgelingt  are  brownish-dusky,  the  breast  and  abdomen  white ;  and  with  a 
few  dull  whitish  streaks  upon  the  head  and  hind  neck. 

Dimensions, — Adult, — Length  about  17-00;  extent  30*00;  wing  8-00;  tail 
2*25 ,  tarsus  1*40;  middle  toe  and  claw  2*10  ;  inner  do.  1*70;  outer  do.  2*00  : 
bill  along  culmen  1*75 ,  along  rictus  2*50 ;  along  gonys  1*15 ;  depth  at  base 
*55;  width  at  same  point  .30.  Bill  of  young,  first  winter:  culmen  1*50;  rictus 
2*25 ;  gonys  -90  ;  depth  at  base  *45  ;  width  at  base  -25. 

This  species  is  well  known  to  vary  to  a  certain  degree  in  size,  and  in  the 
precise  shape  of  the  bill.  The  dimensions  above  given  represent  very  nearly 
the  average  of  a  large  suite  of  specimens  measured.  In  colors,  the  variations, 
though  considerable,  are  unimportant,  consisting  in  the  difference  in  shade  of 
the  colors  of  the  upper  parts,  and  the  difference  in  precise  outline  of  the  dark 
and  light  colors  about  the  head  and  neck,  in  summer  as  well  as  in  winter  spe- 
cimens. Specimens  just  before  the  renewal  of  the  feathers  have  the  upper 
parts  distinctly  barred  or  waved  with  gray,  owing  to  the  fading  of  the  tips  of 
tiie  old  feathers  ;  and  the  wing  and  tail  feathers  light  dull  gray.  The  difference 
in  intensity  of  coloration  depends  chiefly  upon  season,  though  individual  pe- 
culiarities may  be  observed.  Very  highly  plumaged  birds  have  the  upper  parts 
almost  uniform  in  hue. 

The  synonymy  of  this  species  is  very  extensive,  and  somewhat  intricate, 
though  it  is  possible  to  collate  it  with  much  accuracy  and  certainty,  provided  - 
more  labor  be  bestowed  than  the  importance  of  the  matter  warrants,  as  seems 
to  the  writer  to  have  been  the  case  in  the  present  instance.  In  consequence  of 
the  peculiarly  obvious  nature  of  the  characters  which  distinguish  the  several 
closely  allied  species  from  the  present  one,  even  the  brief  diagnoses  of  the 
most  antiquated  authors  may  be  recognized  and  identified,  in  the  majority  of 
instances.  But  it  is  curious  to  note  that  the  various  names  most  in  vogue  for 
two  or  three  species  of  this  genus  have  been  so  frequently  interchanged,  and  so 
variously  applied,  not  only  in  a  specific,  but  in  a  generic,  sense,  that  they  have 
really  come  at  last  to  mean  nothing  more  than  simply  Murre  or  Guillemot.  It 
is  absolutely  necessary  to  refer  to  a  writer's  description,  or  his  authorities 
quoted,  before  we  can  have  any  idea  to  what  species  he  alludes  under  any  given 
name ;— Ksertainly  a  very  discouraging  state  of  affairs,  and  one  not  placing  orni- 
thology in  a  very  creditable  light. 

The  present  species  is  Linnaeus'  troilU,  of  Fn.  Suec.  1761,  and  S.  N.  1766, 

and  is  so  regarded  by  most  writers.     It  is  the  lomvia  of  Brdnnich,  which  name 

is  usually  adopted  by  those  writers  who  date  Linnaeus'  prerogative  of  priority  at 

.  1766.     It  is  minor  of  Gmelin,  who  to  a  description  of  this  species  adds  the 

synonyms  of  two  others.     It  is  not  troiUe  of  Briinnich,  nor  lomoia  of  Linnaeus. 
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LoMTU.  BnrGTiA,  {BfUnn,)  Brandt, 

Una  rinffvia^  Briinnich,  Orn.  Bor.  i,  764,  p.  28,  No.  Ill  ;  "  linea  a  cantho  oculi 
exterior!  pei  latera  capitis  nigraatia  decurrit  alba."  Reinhardt,  Bidrag.  Na- 
turg.  p.  18.  Naumann,  Naturg.  V6g.  Deut^ch.  xii,  1847,  p.  360,  pi.  332. 
Keyserling  and  Blasius,  Wirbelth.  Europ.  1840,  p.  238.  Gray,  Genera  Birds, 
1849,  iii,  p.  644.     Bryant,  Proc.  B.  S.  N.  H.  1861,  p.  7 ;. 

Uria  (Lomvia)  ringvia^  Brandt,  Bull.  Acad.  St.  Petersb.  ii,  1837,  p.  345.  Bona- 
parte, Tabl.  Comp.  Pelagiens,  Comptes  Rendus,  1856,  xlii,  p.  774. 

Vria  (Cataracts)  ringvia,  Cassin,  Baird's  B.  N.  A.  1858,  p.  914.  Two  of  the 
specimens  enumerated  belong  to  califomiea^  Bryant.  Description  that  of  true 
ringvia.     Boardman,  Proc.  B.  S.  N.  H.  Sept.  1862,  p.  131. 

Catarractes  ringvia^  Bryant,  Monog.  Gen.  Cat,  in  Pr.  Bost.  Soc.  N.  H.  1861,  p.  8, 
fig.  2.  Verrill,  Pr.  B.  S.  N.  H.  1862,  p.  143.  Id.,  Pr.  Ess.  Inst,  iii,  1863,  p.  160. 

Uria  algoj  Brtinnich,  Orn.  Bor.  1764,  p.  28,  No.  112.  Ringviae  "  simillima,  ex- 
ceptis  rectricibus  totis  nigris." 

Columbus  langvia,  "  Plaff,  Reise  n.  Isl.  p.  662  ;"  fide  Bryant. 

Colymhus  troiUj  Tar.  0,  Donndorff,  Beytr.  Zool.  ii,  pt.  i,  1794,  p.  875 ;  quotes 
Brunnich's  No.  112  (alga)^  and  Latham's,  No.  1,  var.  y  (also  alga), 

Colymbus  troiU,  var.  y^  Donndorff,  Beytr.  Zool.  ii,  pt.  i,  1794,  p.  876.  "  Colym- 
bus  annulo  oculorum  et  linea  pone  oculos  albis."  Quotes  MuUer,  Zool.  dan. 
Prod.  p.  19,  No.  152a. 

Uria  lachrymanSf  La  Pylaie.  "  ('horis.  Voyages  Pitt,  autour  du  monde,  23 ;" 
fide  Bryant.  Yarrell,  Brit.  Birds,  iii,  p.  351.  Temminck,  Man.  iv,  p.  574. 
Gould,  B.  Eur.  v,  1837,  pi.  397.     Macgillivray,  Hist.  Brit.  B.,  ii,  1852,  p.  326. 

Uria  Uucopsis^  Brehem,  "  Vog.  iii,  p.  880." 

Uria  leueophthalmaSf  Faber,  Isis  t.  Oken,  1824,  p.  146.  Thompson,  Nat.  Hist. 
Ireland,  iii,  1851,  p.  211. 

Uria  troille  leueophthalmus,  Faber,  Prod.  Isl.  Orn.  1822,  p.  42. 

Uria  troile,  Bonaparte,  Synopsis,  1828,  p.  424.  Two  species  confused.  Not 
Colymbut  troille  Linn.,  nor  Uria  troille  Brunn.  Audubon,  Orn.  Biogr.  1835, 
iii,  p.  142,  pi.  218,  fig.  1 ;  oct.  ed.  vii,  pi.  473,  fig.  1.  Figure  2  represents 
troile^  of  which  the  author  considers  the  present  species  to  be  the  adult.  Gi- 
raud.  Birds  Long  Island,  1844,  p.  376. 

American  and  European  coasts  and  islands  of  the  North  Atlantic.  On  the 
American  coast,  breeds  in  the  Gulf  of  St.  Lawrence  ;  in  winter  ranges  south  to 
the  southern  extremity  of  New  England.  Habitat  the  same  as  that  of  troiU^ 
with  which  it  is  usually  found  in  intimate  association.  Spec,  in  Mus.  Acad. 
Philada.,  Mus.  Smiths.  Inst.,  Cab.  G.  N.  Lawrence. 

Absolutely  identical  with/«.  troile^  except  in  haying  a  white  ring  around,  and 
white  line  behind,  the  eye.  The  white  ring  occupies  the  margins  of  both  eye- 
lids, forming  a  perfect  circle,  posteriorly  continuous  with  the  white  line  which 
occupies  the  furrow  in  the  plumage,  and  is  an  inch  or  more  long. 

The  changes  of  plumage  of  this  species,  and  the  indiyidual  differences  to 
which  it  is  subject,  are  absolutely  identical  with  those  of  L.  troile.  The  white 
ring  and  line  are  usually,  if  not  always,  present  in  winter  specimens. 

The  white  ring  and  line  are  said  to  be  sometimes  wanting.  But  specimens 
without  this  character  cannot  be  distinguished  from  L,  troile. 

None  of  the  specimens  contained  in  American  museums  offer  any  grounds 
for  contradiction  of  the  preceding  statements. 

Such  being  the  facts  in  the  case,  each  one  must  be  allowed  to  determine  for 
himself  the  relationship  of  L.  ringvia  to  L.  troille,  according  to  the  notion  he 
may  entertain  of  species.  In  forming  an  opinion,  the  facts  must  be  borne  in 
mind  that  the  two  kinds  of  Guillemots  are  always  found  intimately  associated, 
and  that  they  are  known  to  copulate  with  each  other.  , 

It  is  probable  that  the  peculiar  character  upon  which  the  species  rests  is  an 
indiyidual  peculiarity,  not  a  specific  difference. 

This  bird  appears  to  haye  been  first  described  and  named  by  Brunnich  under 
the  designation  ringvia.    Alga  of  this  author  is  the  same  bird  without  white 
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tips  to  the  secondaries.  Subsequently  several  names  have  been  proposed,  as 
will  be  seen  bj  the  synonymy  adduced ;  each  based  upon  the  head-markings. 
The  bird  has  also  frequently  been  described  as  trotUj  var. 

LoiiviA  CALiFORNiCAi  (Bryant,)  Couea, 

t  Cepphtu  lomvia,  Pallas,  Zoog.  R.-A.  ii,  1811,  p.  345,  synon.  excl. 

Uria  troile,  Newberry,   Pacific  R.  R.   Rep.   vi,  pt.  iv,  1857,  p.  110.    Not   of 

authors.     (Coast of  California  ^ 
Uria  BrUnniehiij  Heermann,   Pacific   Rr.  Rep.  x,  1859,  Route   to  California, 

Birds,  p.  75:  synon.  excl.     Not  of  authors.     (Parrallone  Islands.) 
Catarractes  cai\fomictu,  Bryant,  Monogr.  Gen.  Uat.  Pr.  Bost.  Soc.  N.  H.,  1861, 

p.  11,  figs.  3  aud  5.     (Farrallone  Islands,  coast  of  California.) 

Pacific  coast  of  North  America.  Farrallone  Islands,  coast  of  California ; 
breeding ;  (Mns.  Smiths.  Inst,  and  Cab.  H.  Bryant ;  the  types  of  the  species :) 
Sitka,  Russian  America;  wintering;  Mas.  Smiths.  Inst.) 


Fig.  16.— Xomria  califomiea^  (Bry.)     Nat  siee. 

(No.  17404,  Mus.  Smiths.  A  type  of  the  species.)  Entirely  like  troiUj  except 
in  the  form  of  the  bill.  Bill  somewhat  longer  than  that  of  troUe,  on  an 
average ;  deeper  at  the  base,  less  decnrved  towards  the  tip,  the  several  outlines 
straighter.  Culmen  straight  to  near  the  tip,  then  moderately  deflexed  ;  rictus 
almost  perfectly  straight  in  its  entire  length,  the  commissural  edge  of  the 
upper  mandible  toward  its  base  somewhat  expanded  and  everted,  as  in  tvarhag^ 
though  not  to  the  same  degree ;  the  feathers  on  the  side  of  the  upper  mandible 
not  covering  the  tomial  edge  until  very  near  the  angula  oris ;  gonys  perfectly 
straight  and  very  long,  with  a  corresponding  shortness  of  the  mandibular 
rami ;  the  angle  at  symphysis  prominent,  acute.  **  Iris  white/'  (collector's 
label.)  Length  16-00  ;  extent  27-00,  (label ;)  wing  8-00 ;  tail  2-25  ;  tarsus 
1-40,  middle  toe  and  claw  2*25,  outer  do.  2-10,  inner  do.  1*70  ;  bill  along  culmen 
1*90,  along  rictus  2-90,  along  gonys  1.30  ;  its  depth  at  angle  of  gonys  -60,  its 
width  opposite  base  of  nostrils  -35. 

Winter  plumage. — (No.  46522,  Mus.  Smiths.  Sitka,  Nov.  1866.)  In  this  speci- 
men the  bill  is  shorter  (1*75  along  culmen)  than  in  the  type  above  described, 
and  the  culmen  and  rictus  are  more  decurved.  The  peculiar  shape,  however, 
is  still  preserved,  the  lower  mandible  being  deep  and  very  prominent  at  the 
eminentia  symphysis.  The  bird  is  probably  one  of  the  first  winter.  The 
plumage  is  entirely  parallel  with  that  of  troile  at  the  corresponding  season. 
The  upper  parts  are  fully  as  dark  as  in  the  average  of  winter  specimens  of  the 
latter  species.  The  white  of  the  under  parts  extends  to  the  bill,  and  along  the 
edge  of  the  under  mandible  and  eyes.  Further  back  it  invades  the  sides  of 
the  occiput  and  nape,  where  it  is  separated  from  the  white  of  the  throat  by  a 
prominent  well  defined  spur  of  dark  color  protruding  from  the  eye. 
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As  stated  bj  Dr.  Bryant,  the  dark  parts  of  this  species  are  rather  paler  in 
tint  than  the  average  of  those  of  troiU,  But  this  is  not  a  diagnostic  feature, 
for  it  does  not  hold  good  in  perhaps  even  a  majority  of  instances.  The  iris, 
according  to  the  label,  is  white ;  but  Dr.  Bryant  remarks  that  be  can  hardly 
credit  this ;  though  if  constant  it  would  be  a  strong  character.  The  only  re« 
liable  diagnostic  features  are  found  in  the  shape  of  the  bill,  as  just  described. 
'  In  spite  of  the  moderate  amount  of  individual  variation  to  which  the  bill  is 
subject,  it  always  preserves  its  peculiar  shape,  which  is  sufficiently  different 
from  that  of  Iroile  to  attract  attention  without  direct  comparison  of  specimens. 
One  feature  which  appears  to  have  escaped  Dr.  Bryant's  attention  lies  in  the 
inflation  and  eversion  of  the  basal  portion  of  the  tomia  of  the  upper  mandible, 
and  their  comparatively  scanty  feathering.  This  is  an  approach  towards  the 
peculiar  character  of  tvarbag,  though  by  no  means  attaining  such  development 
as  in  that  species.  It  is  readily  appreciable  in  amount  in  the  ms^ority  of 
specimens. 

It  is  worthy  of  note,  that  the  peculiarities  of  bill  which  characterize  this 
species  as  compared  with  troiU^  are  very  much  the  same  as  those  found  in  the 
bill  of  U.  columba,  as  compared  with  U,  grylle. 

It  is  also  to  be  observed,  that  the  ringvia  style  of  Murre  has  not  been  found 
on  the  Pacific  coast.  Should  the  probability  of  its  non-occurrence  become  a 
certainty,  the  obvious  inference  would  be  additional  evidence  in  favor  of  the 
specific  distinction  of  cali/omica. 

Numerous  examples  of  this  species  are  in  the  Smithsonian  Museum,  among 
them  Dr.  Bryant's  types.  The  bird  breeds  much  further  south  than  its  Atlan- 
tic representative,  occurring  in  summer  on  the  coast  of  California. 

Among  the  specimens  enumerated  in  the  "Birds  of  North  America"  by 
Mr.  Cassin,  under  head  of  Uria  rxngvia,  are  two  examples  of  this  species,  from 
California.  It  is  possible  that  this  species  rather  than  troile  is  alluded  to  by 
Pallas  under  the  name  of  CepphuM  lomvia. 

The  figure  is  not  a  very  good  representation,  the  culmen  and  gonys  not  being 
straight  enough.    The  under  mandible,  however,  is  well  delineated. 

LoMViA  8VARBA0,  (Brumi.)  Coues. 

Alca  lomviay  LmntenSf  Syst.  Nat.  Ed.  x,  1758,  p.  130,  No.  4.  "  Rostro  Iftvi 
oblongo,  mandibula  superiore  margine  flavescente." 

Uria  lomvia,  Bryant,  Proc.  Bost.  Soc.  N.  H.,  May,  1861,  p.  75.  Not  of  authors, 
which  is  generally  applied  to  troille  Linn. 

Catarractt8  lomvia,  Bryant,  Mon.  Gen.  Cat,  in  Pr.  B.  S.  N.  H.  1861,  p.  9,  figs. 
1  and  4.     Verrill,  Proc.  Essex  Inst,  iii,  1863,  p.  160. 

f/na  eroiWtf,  Brunnich,  Orn.  Bor.  1764,  p.  27,  No.  109.  "  Rostro  latiore  et 
breviore,  cujus  margines,  etiam  in  exsiccatas  exuviis,  flavescant."  Not 
Colymbu*  troille  Linn. 

Uriatvarbag,  Briinnich,  Orn.  Bor.  1764,  p.  27,  No.  110.    Winter  plumage. 

Cepphut  arra,  Pallas,  Zoog.  R.-A.  ii,  1811,  p.  347. 

Uria  arra,  Keyserling  and  Blasius,  Wirb.  Europ.  1840,  p.  237.  Cassin,  Pr. 
A.  N.  S.  Phila.  1862,  p.  324.  (Northwest  coast  of  America.)  Naumann, 
Naturg.  Vog.  Deutsch.  xii,  1847,  p.  536,  pi.  333. 

Uria  {Lomvia)  arra,  Bonaparte,  Tabl.  Comp.  Pelag.  Comptes  Rendus,  1856, 
xlii,  p.  774. 

Uria  {Cataraetes)  arra,  Cassin,  Baird's  B.  N.  A.,  1858,  p.  914. 

Ulea  arra,  Schlegel,  Urinatores  Mus.  Pays-Bas,  livr.  ix,  1867,  p.  16. 

Uria  BrilnniehHj  Sabine,  Trans.  Linn.  Soc.  xii,  1818,  p.  538.  Temminck,  Man. 
Orn.  1820,  ii,  p.  924.  Bonaparte,  Synopsis,  1828,  p.  424.  Nuttall,  Man. 
Orn.  ii,  p.  529.  Temminck,  Man.  Orn.  ii.  p.  576 ;  p.  924.  Reinhardt,  Natur. 
Bidrag.  p.  18,  No.  88.  Yarrell,  Brit.  Birds,  p.  348.  Swainson  and  Rich- 
ardson, F.  B.  A.  1831,  ii,  p.  477.  Gould,  Birds  Europ.  v,  1837,  pi.  398. 
Audubon,  Orn.  Biog.  iii,  1835,  p.  336,  pi.  345;  oct.  ed.  vii,  pi.  472.  Pea- 
body,  Rep.  Nat.  Hist.  Mass.  Birds,  1840,  p.  400.      Gray,  Gen.  Birds,  iii,  1849, 
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p.  644.    Thompson,  Nat.  Hist.  Ireland,  iii,  1851,  p.  213.    Macgillivray,  Hist. 

Brit.  Birds,  ii,  1852,  p.  314. 
Uria  (Lomvia)  BrUnniehiij  Brandt,  Bull.  Acad.  St.  Petersb.  1837,  ii,  p.  345. 
Uria  /VaiMJwi,  Leach,  Trans.  Linn.  Soc.  xii,   1818,  p.  588.     Stephens,  Shaw's 

Gen.  Zool.  xii,  1824,  p.  243,  pi.  62,  fig.  2.     Giraud,  Birds  Long  Island,  1844, 

p.  377.     DeKay,   New  York  Zoolog.   Birds,    1844,   p.   280.     Peabody,  Rep.  . 

Birds  Massachusetts,  p.  400. 
Uria  polariSf  Brehm. 

Coast  of  the  North  Atlantic  and  Pacific,  and  of  the  Arctic  Seas.  Herald 
Island,  (Mus.  Smiths.)  In  winter,  on  the  American  coast  south  to  New 
Hampshire,  (author's  Cabinet)  and  New  Jersey,  (Mus.  Acad.  Philada.)  Breeds 
in  the  Gulf  of  St.  Lawrence,  (Bryant.) 

Form  subtypical  of  the  genus.  Bill  short,  hardly  exceeding  the  tarsus  in 
length  of  culmen,  very  stout,  wide  and  deep  at  the  base ;  culmen  curved  in 
its  whole  length  ;  rictus  straight  for  about  half  its  length,  then  much  deflexed ; 
gonys  long,  its  outline  decidedly  concave ;  mandibular  rami  short,  eminentia 
symphysis  very  prominent ;  tomial  edges  of  the  upper  mandible  in  their  basal 
half  turgid,  and  entirely  bare  of  feathers.  Slightly  larger,  and  rather  more 
robustly  organized  than  troiU.  In  other  respects  of  form  identical  with 
traiU  ;  the  plumage  and  its  changes  also  the  same.  The  turgid  portion  of  the 
tomia  of  the  upper  mandible  fiesh  colored  in  life,  becoming  yellowish  in  the 
dried  state. 

Length  1800;  extent  32-00  ;  wing  8'50 ;  tail  2-25  ;  tarsus  1-25,  middle  toe 
and  claw  2*10,  outer  do.  1-90,  inner  do.  1-60,  bill  along  culmen  1*40,  along 
rictus  2*20,  along  gonys  -90,  depth  at  eminentia  symphysis  *55,  width  at  base  of 
nostrils  '30,  at  augula  oris  *80. 

The  peculiar  shape  of  the  bill  strongly  characterizes  this  species.  It  is  a 
rather  more  robust  bird  than  troile^  and  upon  an  average  a  little  larger.  The 
colors  of  the  plumage  are  not  very  appreciably  different ;  perhaps  slightly 
darker,  and  tending  a  little  more  decidedly  towards  a  slaty  or  plumbeous  hue, 
particularly  in  winter.  The  seasonal  changes  are  precisely  the  same.  The 
only  decided  difference  in  color  lies  in  the  whitish  or  yellowish  hue  of  the 
expanded  tomia  of  the  upper  mandible. 

Briinnich's  Guillemot  appears  to  be  the  most  boreal  species  of  the  genus, 
frequenting  the  Arctic  seas,  as  well  as  more  temperate  latitudes.  At  the  same 
time  it  has  been  found  further  south  in  winter,  on  the  Atlantic  coast  of  North 
America,  than  the  other  species ;  and  is  of  frequent  occurrence  on  the  United 
States  coast  at  that  season.  It  is  also  of  constant  occurrence  in  the  North 
Pacific. 

This  is  unquestionably  the  Alca  lomtfia  of  Linnaeus,  1758.  The  name  should 
stand  for  the  species,  were  it  not  now  in  use  for  the  genus.  It  has  been  more 
usually  employed  for  troile.  The  troile  of  Briinnich  is  unmistakeably  this  spe- 
cies, but  is  preoccupied  by  its  Linnean  application  for  the  common  species. 
Svarbag^  Brunnich,  comes  next  in  order.  This  is  based  upon  the  winter  plum- 
age, and  must  stand  as  the  specific  designation  of  the  bird.  Pallas  named  it 
Cepphw  arra  in  1811;  and  Sabine  renamed  it  Uria  BrUnnichii  in  1818.  Both 
these  names,  but  particularly  the  latter,  are  in  very  general  employ  at  the  pre- 
sent day.  Francaii  of  Leach,  1818,  also  this  species,  has  never  had  much  of  a 
run  with  writers. 


List  of  BIBD8  eolleoted  in  Southern  Arizona  by  Dr.  E.  Palmer ;  with  remarks. 

BY   DR.   ELLIOTT  COUES,  U.  S.  A. 

Dr.  Palmer  has  kindly  transmitted  to  me  a  list  of  the  birds  collected  by  him 
at  Camp  Grant,  about  sixty  miles  east  of  Tucson,  Arizona,  daring  the  present 
year.  The  species  are  identified  by  Prof.  Baird.  The  collection  contains  four 
8i>ecie8  (marked  with  an  asterisk  in  the  following  list)  not  previously  acore- 
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dited  to  the  Territory.  Although  bj  no  means  a  complete  exponent  of  the 
birds  of  Southern  Arizona,  the  list  is  valuable  in  clearly  indicating  some  differ- 
ences between  the  avifaunas  of  the  southern  desert  and  northern  mountainous 
portions  of  the  Territory.  Compare  the  species  mentioned  below  with  those 
characterizing  the  Fort  Whipple  fauna,  as  elucidated  in  my  **  Prodrome,'* 
Pr.  A.  N.  S.  Phila.  Jan.  1866. 

In  my  '*  Prodrome,'*  245  species  are  enumerated  ;  one  of  which  (Cfrthiola 
flaveola)  was  inserted  by  mistake.  The  present  collection  raises  the  number 
to  248.  The  various  species  mentioned  passim  in  my  paper  as  of  probable 
occurrence,  will,  when  substantiated  as  inhabitants  of  the  Territory,  further 
iuorease  the  number  to  about  260. 

iSome  manuscript  notes  with  which  Dr.  Palmer  has  favored  me  are  placed 
in  quotation  marks.  Species  known  to  occur  throughout  the  Territory  are  in 
small  capitals ;  others  in  italics^ 

Cathartes  aura,  Linn. 

Falco  sparverius,  Linn. 

AccipiTBR  CooPBRi,  Bouap. 
*' Nesting,  June  1st,  in  crotches  of  cottonwood  trees  along  river  bottoms." 

Aquila  canadensis,  Linn. 
One  of  the  southermost  localities  on  record  for  this  species'. 

Geococcyx  californianus,  Less. 

Chiefly  southern  and  western  Arizona.  Rare  or  casual  at  Fort  Whipple. 
**  Very  destructive  to  small  animals,  snakes,  and  hard-shelled  insects." 

Chordeiles  texensiSf  Lawr. 

Chiefly  southern  and  western  Arizona.  Not  observed  at  Fort  Whipple, 
where  C.  Henryi  is  abundant. 

Centurua  uropygialisj  Baird. 
Chiefly  southern  and  western  Arizona.  Rare  or  accidental  at  Fort  Whipple. 

MyiARcnns  mezicands,  Kaup. 

**  Is  very  fond  of  hovering  around  the  giant  cactus,  Cereus  gigantew,  when 
in  bloom,  to  catch  the  wasps  and  bees.  Builds  a  loosely  constructed,  flat  nest, 
often  in  dwelling-houses." 

Sayorms  sayus,  Bon. 

The  egg  of  this  species,  Prof.  Baird  writes  me,  is  much  like  that  of  Empido- 
nax  Trailliu  Dr.  Palmer's  specimens  are  the  first  ones  ever  obtained.  **The 
nest  was  procured  May  3d,  from  the  eaves  of  a  house-  The  parent  birds,  when 
alarmed,  iiovered  about  uttering  plaintive  cries,  and  returned  to  renew  their 
mournful  notes  for  several  days  after  the  invasion  of  their  home." 

Pt/roc*^phalus  mexicanus^  Sclater,  P.  Z.  8.  1859,  p.  45. 

Southern  and  western  Arizona.  Has  not  been  found  as  high  as  Fort 
Whipple. 

Atthis  Costa* ^  Bourc. 
Chiefly  southern  and  western  ;  perhaps  to  Fort  Whipple. 

Trochilus  Alexandria  Bourc. 

I  included  this  species  in  my  "Prodrome  "  (p.  20),  mainly  on  the  strength 
of  its  occurrence  in  the  Colorado  Valley,  very  near  the  river  (Mojave  River, 
Dr.  J.  G,  Cooper),  Dr.  Palmer  is,  I  believe,  the  first  to  detect  it  actually 
within  the  Territorial  limits.  Possibly  it  should  be  in  small  capitals.  **  Nest 
six  feet  high,  in  a  bush,  in  a  deep  ravine." 

TdRDUS   MI0RAT0RIU8,    LiuU. 
SlALIA   MEXICANA,    SwaiuS. 

Anthus  LDDOviciANrs,  Licht. 
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Ptbanga  ludoviciaka,  Wilfi. 
Dbztdroeca  AuDiTBONi,  Towxis. 
D.  iBSTivA,  Gmel. 

MtIODIOCTBS   PD8ILLU8,  WilS. 

Campylorhynchus  brunneicapillus,  Lafres. 

Chifflj  soathern  and  western  Arizona.  '^Builds  between  the  arms  of  the 
giant  oactas,  and  among  the  branches  of  more  arborescent  ones  ;  also  in  the 
shrab  called  *  palo  verde  *  bj  the  Mexicans  "  {Fouqueriaf).  **  A  nest  taken 
Jiay  l&th  was  of  an  elongated  shape,  loosely  built  of  straws  and  sticks  ;  the 
foundation  thick,  raising  the  eggs  to  the  middle  of  the  nest.  The  orifice  in 
the  side  of  the  nest  was  small,  and  partially  concealed  by  loose  out-hanging 
materials.'' 

Salpinctbs  obsoletus,  Say. 

Throughout  the  Territory,  but  most  abundant  in  its  wanner  portions. 

• 

*Harporhynchu»  curvirostris^  Cab. 

My  remarks  (Prodrome,  p.  29)  upon  Dr.  Heermann's  notice  of  this  spf^cies 
are  to  be  cancelled,  as  not  pertinent.  Dr.  H.  's  specimen  is  commented  hpon 
by  Baird  (B.  N.  A.  1858,  p.  352),  and  referred  with  a  query  to  H,  curvirostris. 
Dr.  Palmer's  specimens  add  the  species  to  the  Territory.  "Rare.  Builds  in 
arborescent  cactuses,  a  few  feet  from  the  ground.  The  nest  is  upright,  with 
loose  twigs  projecting  all  around.     Two  eggs  were  found  in  one." 

Vireo  pusillus^  Coues,  Prodrome,  p.  40.  Baird,  Review,  p.  360.  F.  Belli^ 
Cooper,  (nee  And.)  Pr.  Cal.  Acad.  Nat.  Sci.  p.  122. 
First  obtained  by  Mr.  Xantus  at  Cape  St.  Lucas  ;  then  by  Dr.  Cooper  at  San 
Diego,  Cal. ;  then  by  the  writer  at  Date  Creek,  a  little  south  of  Whipple. 
The  present  specimens  further  extend  its  range.  It  should  perhaps  be  in 
small  capitals.     Dr.  Palmer  has  obtained  the  eggs. 

Phjbitopepla  nitbns.  Swains. 

**  Feeds  upon  the  berries  of  the  parasitic  plant"  (Arceuthobinm ?  Phora- 
dendron  ?)  **  which  grows  on  the  large  mezquite  trees.  Is  extremely  shy,  with 
a  quick,  high  flight." 

IcTBRiA  lonqicadda,  Lawr. 

"  Nests  in  thick  underbrush.     Feeds  upon  wild  currants." 

Aurtparus  Jlaviceps,  Sundevall. 

Southern  and  western.  Not  found  in  the  mountainous  districts.  **  Builds 
upon  the  outer  limbs  of  bushes  along  shady  river  banks.  The  weight  of  the 
nest  often  causes  the  limb  to  hang  nearly  to  the  ground." 

Cabpodacus  fbortalis,  Say. 
Chbtsomitbis  psaltbia,  Say. 
ZoNOTBiCHiA  Qambbli,  Nuttall. 

POOECBTBS  QBAMUTBUS,  Gm. 

Choxdestbs  gbahmaca,  Say. 
Mblospiza  fallax,  Baird. 
Spizblla  Bbbwebi,  Cassin. 
Spizblla  socialis,  Wils. 

Poospixa  bilineataj  Cassin. 

Perhaps  to  be  in  small  capitals  ;  but  certainly  most  abundant  in  southern 
and  western  Arizona.  **  A  nest  containing  three  eggs  was  built  in  a  dwarf 
mezquite  bush,  a  few  inches  from  the  ground." 

Calamospiza  bicolor.  Towns. 
I  did  not  find  this  species  at  Fort  Whipple,  and  have  no  reason  to  believe 
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that  it  occurs  in  northern  Arizona,  though  It  Ib  found  much  further  north 
(Kansas,  Nebraska,  eto.)f  along  other  meridians  of  longitude.  But  it  is  never- 
theless common  in  the  Gila  Valley,  and  thence  extends  to  the  Pacific,  though 
it  does  not  reach  the  ocean  in  the  latitudes  of  Upper  California,  Oregon  and 
Washington.  There  is  something  peculiar  in  its  distribution,  not  satiafactorilj 
explained  upon  anj  hypothesis  touching  the  climate  or  physical  geography  of 
the  regions  inhabited  by  it. 

*Cardinali8  igneuf,  Baird,  Pr.  A.  N.  S.  Philad.  1859. 

Not  before  recorded  from  Arizona.  This  is  a  Cape  St.  Lucas  species,  which, 
as  I  remarked  (Prodrome,  p.  54),  was  to  be  expected  to  occur  in  southern 
Arizona,  though  I  had  at  that  time  no  authority  for  including  it  in  my  list. 
Its  present  acquisition  is  a  matter  of  much  interest. 

Pyrrhuloxia  sinuata^  Bonap. 
Confined  to  the  southern  districts. 

GUIRACA    MELAIfOCBPHALA,    SwaiuS. 

'*  Bailds  a  flattish  nest  in  crotches  of  young  willows,  a  few  feet  from  the 
ground." 

PiPILO  CHLORUBA,    ToWUS. 

Pipifo  mesoleucus,  Baird. 

Chiefiy  southern  and  western  Arizona,  but  extends  very  near  Fort  Whipple. 
Dr.  Palmer  jays  that  it  nests  in  much  the  same  situations  as  those  selected  by 
the  Jcteria  iongicauda, 

Pipilo  Abertiif  Baird. 

This,  and  the  preceding  species,  are  nearly  identical  in  their  range,  and  are 
the  characteristic  species  of  the  genus  in  the  Gila  and  Colorado  Valleys.  Will 
not  P.  albigula  (Baird,  Pr.  A.  N.  S.  Phila.  1859  ;  from  Cape  St.  Lucas)  be 
hereafter  detected  in  south-western  Arizona  ? 

MOLOTHRUS  PBOORIS,    Gm. 
AOBLAUS  f 

Xanthocbphalus  icTERocEPHALrs,  Bonap. 

*Icteru8  eucuflatuSf  Swains. 

An  acquisition.  Not  previously  detected  in  the  United  States,  except  in 
the  valley  of  the  Lower  Rio  Grande.  /.  BuHockii  has  been  hitherto  the  only 
Oriole  accredited  to  the  Territory. 

Sturnblla  nbolecta,  And. 

CoRVDS  CARifivoRus,  Bartram. 

LoPHORTTX  Gambrli,  Nutt. 

*'  In  early  spring  the  Quail  feed  much  upon  mezquite  seed,  and  the  tender 
shoots  of  a  certain  aromatic  plant.  The  nest,  built  among  underbrush  along 
the  river  bottoms,  is  merely  a  small  shallow  depression,  thinly  lined  with  soft 
grass,  leaves  and  feathers.  The  eggs  are  almost  exactly  like  those  of  the 
California  Quail."  (Pale  buflT,  or  yellowish-white,  blotched  and  spotted  all 
over  with  different  shades  of  brown  ;  of  the  usual  shape  in  this  family.) 

Mbleagris  mexicaka,  Gould. 

Generally  distributed  throughout  Arizona  and  New  Mexico;  but  rare  in 
certain  localities,  and  extremely  abundant  in  others. 

^OIALITIS  VOCIFBRUS,    LiuU. 
FULICA   AMERICANA,    Gmel. 

Bebvicla  Hutchivsi,  Richardson. 

QUBRQDBDULA   CTANOPTBRA,    ViciU. 
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♦L0PHODTTE8  CUCULLATU8,  Gmel. 

Not  before  recorded  from  the  Territory,  though  its  occarrence  was  to  have 
been  anticipated.    (Cf.  Prodrome,  p.  63.) 

P0DICBP8  coBNUTUB,  GmeL 


Jan,  28^1. 
Mr.  Cassin,  Vice-President,  in  the  Chair. 

Thirty-one  members  present. 

The  following  gentlemen  were  transferred  from  the  list  of  members 
to  that  of  correspondents:  Jos.  Jones,  M.D. ;  W.  F.  Reynolds,  U.  S. 
Top.  Eng. 

Dr.  Allen's  resignation  as  Corresponding  Secretary  was  read  and 
accepted. 

The  following  Committees  were  elected  for  1868  : 

Ethnology, — J.  Aitken  Meigs,  S.  S.  Haldeman,  F.  V.  Hayden. 

Entomology  and  Crustacea, — John  L.  Le  Conte,  J.  H.  B.  Bland, 
Tryon  Reakirt.  * 

Comparative  Anatomy  and  General  Zoology, — Joseph  Leidy,  Har- 
rison Allen,  S.  B.  Howell. 

Ornithology, — John  Cassin,  Spencer  F.  Baird,  B.  A.  Hoopes. 

Mammalogy. — Harrison  Allen,  E.  D.  Cope,  John  Cassin. 

Concholoyy, — Geo.  W.  Tryon,  Jr.,  Rev.  E.  R.  Beadle,  C.  F.  Parker. 

Herpetology  and  Icthyology, — Edward  D.  Cope,  S.  Wier  Mitchell, 
Chas.  Shaefter. 

Geology, — Isaac  Lea,  F.  V.  Hayden,  T.  A.  Conrad. 

Physics, — Robt.  Bridges,  R.  E.  Rogers,  Jacob  Ennis. 

Library, — Jos.  Leidy,  John  Cassin,  Robert  Bridges. 

Botany, — Elias  Durand,  Aubrey  H.  Smith,  Elias  Diffenbaugh. 

Mineralogy, — Wm.  S.  Vaux,  S.  R.  Roberts,  Jos.  Willcox. 

Pakeontology, — T.  A.  Conrad,  Jos.  Leidy,  Wm.  M.  Gabb. 

Proceedings, — Joseph  Leidy,  Wm.  S.  Vaux,  John  Cassin,  Robt. 
Bridges,  Geo.  W.  Tryon,  Jr. 

Prof.  Edw.  D.  Cope  was  elected  Corresponding  Secretary. 


Feb,  Ath, 
The  President,  Dr.  Hays,  in  the  Chair. 
Forty-one  members  present. 

E.  D.  Cope  made  some  observations  on  the  living  inhabitants  of  caves  in 
fiooih-western  Virginia.  He  said  he  had  examined  some  fifteen,  which  were 
not  generally  known  ;  one  of  them,  Spruce  Run  Cave,  in  Giles  county,  for  a 
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distance  of  2}  miles.  He  said  that,  besides  baU,  the  Neotoma  floridanum 
was  very  abundant,  and  made  nests  like  those  of  birds.  He  also  foand  some 
articulates  peculiar  to  ihera.  The  few  molluscs  were  the  same  as  those  of 
the  woods,  and  did  not  occur  far  from  the  mouth.  The  only  beetle  was  en- 
tirely blind,  being  a  new  Anophthalmus,  A.  pu  si  o  of  Horn,  and  was  rare. 
A  species  of  fly,  apparently  identical  wiih  one  usually  fouud  about  excre- 
ments, was  found  in  all  the  localities  where  rats  occurred.  There  were  two 
species  of  Myriapoda,  one  the  Cambala  a  n  n  u  1  a  l  a  Say,  quite  rare  and  with 
rudiraental  eyes,  and  the  other,  most  common  in  the  remote  recesses  only, 
the  Pseudotremia  cavernarum  Cope,  sp.  nov.  (gen.  nor.)  of  the  Lysope- 
talidae,  with  eyes  better  developed. 


Special  Meeting ,  Feb,  6th, 
Mb.  Vaux,  Vice-President,  in  the  Chair. 

Twelve  memhers  present 

Dr.  Ruschenberger  announced  the  death  of  Mr.  Jacob  Gilliams, 
one  of  the  founders  of  the  Academy,  on  the  4tji  inst.,  in  the  86th 
year  of  his  age. 

On  motion,  the  meeting  adjourned  to  attend  the  funeral. 


Feb.  nth. 
The  President,  Dr.  Hays,  in  the  Chair. 

Thirty  members  present. 

The  following  paper  was  presented  for  publication : 

"  Description  of  some  new  species  of  diurnal  Lepidoptera.  Series 
III."     By  Tryon  Reakirt. 

Mr.  Vaux,  on  behalf  of  Dr.  Ruschenberger,  offered  the  following 
resolutions,  which  were  adopted : 

Eesolvedj  That  in  the  death  of  Mr.  Jacob  Gilliams,  at  an  advanced  age,  the 
Academy  has  lost  the  latest  survivor  of  its  seven  founders  and  one  of  its 
oldest  friends. 

That  the  society  holds  in  grateful  remembrance  his  efforts  to  enconrage  the 
cultivation  of  the  natural  scienes  at  a  period  when  they  attracted  the  atten- 
tion of  few  persons  in  Philadelphia. 

That  to  his  interest  in  natural  history  the  foundation  of  this  institution 
may  be  in  a  great  measure  justly  attributed. 

That  the  friends  of  the  natural  sciences  recognize  in  his  early  labors  to 
establish  an  institution  devoted  to  the  collection  of  materials  and  the  publi- 
catioD  of  essays  for  the  purpose  of  diffusing  knowledge  of  the  natural  history 
of  the  world,  a  claim  to  their  lasting  respect. 

That  the  Academy  teuders  to  the  members  of  his  family  this  expression  of 
sympathy  in  their  bereavement;  and  that  the  President  of  the  Academy  is 
requested  to  communicate  to  them  a  copy  of  these  resolutious  suitably  en- 
grossed. 


Feb,  ISth. 

Mr.  Cassin,  Vice-President,  in  the  Chair. 

Thirty-four  members  present, 

[Feb, 
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Feb,  25th. 
The  President,  Dr.  Hays,  in  the  Chair. 

Twenty-six  members  present. 

The  deaths  of  the  following  gentlemen  were  announced  :  Marcel 
de  Serres,  Tobias  Wagner,  and  Gen.  Geo.  A.  McCall. 

The  following  gentlemen  were  elected  members  :  Stephen  Morris, 
Thos.  T.  Tasker,  Jr.,  Stephen  P.  M.  Tasker,  Henry  G.  Morris,  Jas. 
E.  Caldwell  and  C.  Newlin  Peirce. 

On  favorable  report  of  the  Committee,  the  following  paper  was 
ordered  to  be  published : 

Descriptiona  of  soma  new  species  of  Diarnal  LEPIDOFTERA. 

Sbribs  III. 

BY    TRYON    REAKIRT. 
51.   LyCSVK  HARIITA,  hov.  sp. 

Male,  Upper  surface  lustroas  violet  blue,  edged  with  a  narrow  blaok  line  ; 
usnally  towards  the  anal  angle  there  are  two  rounded  black  spots  ;  these  are, 
liowevt»r,  sometimes  obsolete  ;  fringe  white  ;  expanse  '8 — 1  inch. 

Underneath  soiled  white ;  fore  wings*  costa,  brown ;  from  the  base,  five 
transverse  bands  extend  across  the  wiug  from  the  costa  to  the  inner  margin  ; 
the  fourth  and  fifth  are  sometimes  interrupted  on  the  second  median  veinlet  ; 
a  sixth  runs  down  from  the  costa  to  the  same  nervnle,  and  a  seventh  and 
narrower  one  reaches  only  the  third  nervule  ;  following  these  there  is  a  sub- 
marginal  row  of  connected  lunalse,  enclosing  oblong  darker  brown  dashes 
between  themselves  and  the  margin. 

Upper  half  of  secondaries  traversed  bj  numerous  brown  lines,  commonly 
six  in  number,  always  interrupted  in  difl'erent  points,  and  dilated  and  com- 
pressed irregularly  ;  then  there  is  a  soiled  white  submesial  band  ;  and  then 
the  series  of  Innnlae,  dashes  and  spots  as  on  the  fore  wings,  rarely  confluent ; 
the  two  spots  nearest  the  anal  angle  are  jet  black,  irrorated  with  shining 
green  atoms  ;  and  ringed  with  ochreous-yeilow. 

Body  black  above,  clothed  with  bluish  hairs,  whitish  beneath ;  antennse 
black  with  whitish  annulations. 

Female.  Upper  surface  white,  glossed  with  violet  blue  at  the  base  ;  costa 
of  both  wings  and  outer  margin  of  the  primaries  broadly  brown  ;  the  white 
area  of  the  fure-wings  is  traversed  by  three  maculate  brown  belts  ;  one  sub- 
basal,  the  second  mesial,  the  third  subapical  and  merging  into  the  brown 
border. 

Across  the  disc  of  the  secondaries  are  several  brown  rays,  and  a  snbmargi- 
nal  luuulate  brown  line  encloses  a  marginal  series  of  large  rounded  brown 
spots,  of  which  the  second  from  the  anal  angle  is  always  the  largest  and 
deep  brown  or  black. 

Underneath  marked  as  in  the  male,  but  with  much  less  intensity  ;  the  lower 
portions  of  the  transverse  bands  of  the  fore  wings  are  frequently  obsolete ;  on 
both  wings  they  are  narrower  and  less  compact,  thus  increasing  the  white 
spaces ;  the  submarginal  lunulse  and  spots,  as  in  the  males,  wanting  some- 
times the  ochreous  yellow  rings.     Expanse  '87— 1*05  inches. 

i/a6.— Orizaba,  Mexico.     (Coll.  Tryon  Reakirt.) 

**  Mexico,  near  Vera  Cruz.*'     Wm.  H.  Edwards. 

Allied  to  Lyccena  CassiuSj  Cram. 

52.    G05IL0BA   DOLORES,    UOV.  Sp. 

Upper  surface  clear  brown,  with  olive  brown  hairs  below  the  median  ner- 
vure  of  the  primaries  towards  the  base,  and  over  the  basal  half  of  the  seoon- 
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dariea.  Foar  transltioent  ochreoaa  spots  on  the  primaries;  the  first  large 
and  near  the  end  of  the  cell,  is  of  trapezoidal  form,  with  an  angular  indenta- 
tion npon  the  outer  side  ;  the  second,  also  trapezoidal,  hut  less  than  the  pre- 
ceding, is  contained  within  the  second  and  third  median  veialets,  and  situated 
midwaj  between  the  first  and  the  outer  margin  ;  the  third,  resembling  an 
irregular  right-angled  triangle,  is  aligned  on  the  first  median  Yeiulet,  with 
the  second  and  fourth,  which  last  is  small  and  obovate,  placed  on  the  sub- 
median  vein  just  beyond  its  middle ;  a  curved  ash-graj  bar,  widest  oentrallj, 
and  tapering  at  either  end,  extends  between  these  last  spots  and  the  cell  from 
the  snbmedian  vein  to  the  second  median  veinlet,  touching  above  the  upper 
angle  of  the  third  spot,  and  bfilow  the  inner  portion  of  the  ovoid. 

Secondaries  immaculate ;  fringe  ochreous  yellow,  lightlj  out  with  brown ; 
expanse  2*13  inches. 

Underneath,  the  primaries  have  an  ash  brown  apical  triangular  patch,  sep- 
arated by  a  brown  bar  from  an  irregular  purplish -ashy  belt,  extending  from 
the  margin  down  to  the  second  translucent  spot,  and  which  contains  a  darker 
spot  near  the  middle  of  its  inner  margin  ;  the  costa  between  this  belt,  and  a 
pale  ochreoas  spot  resting  thereon,  above  the  translucent  spot  in  the  oell,  is 
reddish  brown ;  the  fourth  spot  of  the  upper  surface  is  covered  by  a  Iwga 
pale  yellow  ovoidal  spot ;  the  ashy  bar  is  wanting. 

Secondaries  pale  purplish  brown,  with  darker  velvet  maroon  brown  shades, 
formed  into  tliree  prominent  areas,  viz.,  a  broad  border,  a  large  central  patch, 
and  another  resting  on  and  below  the  middle  of  the  costa  ;  there  are  also  two 
basal  bars  and  a  series  of  connected  lunulse  between  the  central  patch  and 
the  marginal  band.      Antenns  brown ;  club  ochreous  beneath. 

Hab, — **  Mexico,  near  Vera  Cruz.**    Wm.  U.  Edwards. 

53.  Ptrous  Gboroina,  nov.  sp. 

Upper  surface  black,  with  ashy  shades,  and  waved  brown  lines  traversing 
the  surface.  Primaries :  a  white  spot  occupies  the  middle  of  the  oell ;  beyond 
a  mesial  white  band,  broken  into  two  parts,  of  which  the  lower  occupies  the 
central  portion  of  tbe  first  median  interspace ;  the  upper  extends  from  beyond 
this  to  the  costa ;  on  the  margin,  midway  between  this  band  and  the  apex  are 
two  small  white  spots  ;  there  is  an  indistinct  series  of  submarginal  black 
spots,  each  having  a  minute  whitish  or  gray  point,  sometimes  enlarging  into 
an  enclosing  crescent,  attached  to  its  outer  extremity. 

Secondaries :  a  broad  mesial  band,  bifid  on  the  costa ;  below,  a  sinuated 
irregular  line  ;  both  white  ;  a  submarginal  series  of  indistinct  spots.  Fringe 
brown,  white  towards  the  anal  angle;  expanse  1*25 — 1*5  inches. 

Below,  primaries ;  an  oblong  white  dash  in  the  cell ;  the  central  band  as 
above  ;  an  abbreviated  series  of  three  or  four  white  spots  run  down  from  the 
costa,  in  place  of  the  two  on  the  upper  surface ;  along  the  outer  margin  a 
series  of  large  white  oblong  dashes,  becoming  brownish  towards  the  apex, 
and  containing  each  a  rounded  dark  brown  spot— in  the  lowest,  the  spot  is 
geminate. 

Secondaries  white,  or  soiled  white,  more  or  less  brown  towards  the  base  ;  a 
subceutral  maculate  row  of  brown  spots,  of  which  three  or  four  are  oontigu* 
ous,  towards  the  abdominal  margin,  and  two  distinct  ones  nearer  the  costa ; 
along  the  outer  margin  are  connected  lunui»,  rarely  coalescing  with  the  spots 
of  the  inner  row. 

Body  above  black  ;  the  rings  of  the  abdomen  marked  with  whitish  hairs, 
underneath  white ;  palpi  white,  excepting  the  terminal  article,  which  is 
black.  Antennse  brown,  with  incomplete  white  annulations,  club  tipped  with 
ferruginous. 

Bah, — **  Mexico,  near  Vera  Cruz."     Wm.  H.  Edwards. 

Dedicated  to  my  cousin,  Mr.  Geo.  W.  Tryon,  Jr.,  the  distinguished  Con- 
chologist,  as  a  slight  acknowledgement  of  his  unvarying  kind  assistanoe  in 
my  studies. 

[Feb. 
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54.  CiRBocHROA  tyChe,  Pelder. 

(^  Felder,  Wiener,  Entom.  MonaUchr.  v,  p.  301,  n.  13,  (1861.) 

Female.  Upper  surface  ocbreous  brown  ;  a  broad  pale  belt  crosses  tbe 
oater  half  of  the  forewiags,  bordered  interiorlj  by  a  gradually  dituinisbin;; 
waved  dark  brown  bar,  broadest  below  the  subcostal  vein,  and  becoming  obso- 
lete towards  the  inner  margin  ;  the  outer  margin  is  dark  brown,  interior  to 
which  are  two  angulated  transverse  lines,  the  outer  being  brownish  black  and 
complete,  the  inner  brownish  ocbreous,  and  obsolete  in  its  lower  portion ; 
three  indistinct  brownish  spots  arise  from  the  inner  margin  in  the  pale  belt, 
decreasing  in  size  upward. 

On  the  secondaries  the  transverse  belt  is  suffused  with  the  ocbreous  ground 
oolor,  and  contains  six  rounded  or  oval  black  spots — there  being  none  in  the 
discoidal  interspace ;  the  anterior  narrow  black  line,  and  the  posterior 
lunulate  or  angulated  lines, — three  of  these  on  the  hind  wings,— are  all  com- 
plete, extending  from  the  costal  to  the  abdominal  margin,  au'i  anal  angle. 

Underneath  pale  ocbreous,  the  markings  of  the  upper  surface  repeated  in 
pale  shades ;  the  outer  half  of  the  wing  glossed  with  lilacine ;  a  continuous 
lilaceous  band  underneath  the  mesial  brown  line.     Expanse  2'75  inches. 

Antennae  black,  bright  ferruginous  underneath,  and  upon  the  club. 

Hub. —  Mindoro.     (Z>r.  Chas.  Semper.)     (Coll.  Trjron  Reakirt.) 

I  am  indebted  for  this  beautiful  species,  along  with  many  other  rarities, 
to  Mr.  Georg  Semper,  brother  of  the  celebrated  collector. 

55.  Papilio  Burtoni,  nov.  sp. 

Size  and  shape  of  Pap,  Leucaspis,  Godt. 

Male.  Upper  8urf;ice  pale  greenish  yellow ;  a  very  broad,  dark  brown 
terminal  band  along  the  outer  margin  of  both  wings ;  along  the  interior  edge 
of  which  band,  on  the  fore  wings,  is  a  darker  brown  stripe,  extending  from  the 
cell  to  the  inner  margin  ;  two  wide  dark  brown  belts  traverse  the  fore  wings, 
both  merging  into  the  terminal  border — one  resting  over  the  end  of  the  cell, 
cuts  off  a  small  lunulate  piece  of  the  ground  color,  the  other  is  a  mesial 
band,  running  from  the  middle  of  the  costa  towards  the  inner  angle. 

Upon  the  border  of  the  hind  wings  are  several  pair  of  imperfect  limes, 
composed  of  lustrous  bluish  gray  atoms  ;  above  the  anal  angle  a  yellow 
lune,  and  above  this  a  red  lune,  sometimes  two  of  these ;  the  brown  border 
is  continued  some  distance  along  the  abdominal  margin.  The  long  slender 
tail  terminates  with  a  large  yellowish  white  patch. 

Underneath  mainly  as  above  ;  the  outer  border  of  both  wings  is  irrorated 
with  lilacine  atoms,  assuming  the  form  of  lunulae  upon  the  lower  portion 
of  the  hind  wings.     Expanse  4  inches. 

Head,  throat  and  abdomen,  dark  brown. 

Antennse  black,  with  bright  orange  brown  clubs. 

Hab, — Insagasugd,  New  Granada.     (Coll.  Tryon  Reakirt.) 

This  magnificent  species  was  one  of  a  large  collection  formed  by  Hon.  A.  A. 
Barton,  near  Bogota,  and  has  most  appropriately  been  dedicated  to  him. 

56.  DiRCEN5A  Bairdii,  uov.  sp. 

Allied  to  Dir,  Jemima,  Hiibn.  Wings  translucent,  ochrey-yellowish,  with 
darker  semi-opaque  spots  and  border. 

Male,  The  fore  wings  are  narrower  and  more  acute  than  in  the  related 
species  ;  the  disposition  of  the  pellucid  spots  upon  these  is  similar  to  Jemima ; 
their  hind  margin,  ho v» ever,  is  black  instead  of  orange-orcheous  ;  the  median 
vein  is  orange  to  the  end  of  the  cell ;  all  the  others  blnck. 

Hind  wings  ;  the  black  terminal  border  does  not  extend  so  far  upon  the 
abdominal  margin,  upon  which  there  is  an  orange  brown  patch,  and  is  more 
diffused  inwardly ;  the  basal  half  of  the  wing  is  ocbreous,  as  are  also  the  veins 
ooDtained  therein ;  those  upon  the  outer  half,  which  is  covered  with  the  black 
shade,  are  black. 

Underneath  as  above,  with  the  addition  of  three  apical  silvery  white  spots 

1868.]  7 
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npon  the  fore  wings  ;  a  costal  streak,  three  oblong  apical  spots,  and  thretf 
triangular  spots  along  the  outer  margin  of  the  hind  wings,  all  siWerj  white. 
Expanse  2-75  inches. 

Head,  thorax  and  abdomen,  above  blackish  brown,  below  the  thorax  is 
spotted  with  white,  bat  no  jelloir  stripes  as  are  in  Jemima  ;  abdomen  below 
yellowish.  Antennas  blackish  at  base,  orange  brown  beyond,  darkeiiinf( 
towards  the  apex. 

The  female  does  not  differ  from  the  male,  save  in  the  more  ronnded  wings, 
and  in  intensity  of  coloration. 

//a6.— Insagasnga,  New  Granada.     (ColL  Tryon  Reakirt.) 

57.  MBCHAifrriB  Prakis,  nor.  sp. 

Very  closely  allied  to  Mech.  Menapia,  Hewits. 

Differs  chiefly  in  the  larger  size  of  the  fnlvons  basal  area  of  the  fore  wings ; 
in  the  invariable  presence  of  a  large  roanded  black  spot,  between  the  first  and 
second  median  veins  ;  and  in  the  more  oommon  division  of  the  black  portion 
of  the  hind  wings  into  a  central  belt,  and  a  terminal  border* 

Underneath  as  in  Menapia,  with  the  above  differences. 

Mab. — Insagasngk,  New  Granada.     (Coll.  Tryon  Reakirt.) 

I  can  hardly  believe  this  to  be  a  local  variety  of  Menapis  ;  both  were  cap- 
tured at  the  same  place,  and  time,  and  throaghoat  a  long  series  of  specimens 
I  find  the  differences  to  remain  constant. 

58.  Ptrrhoptoa  Boootaxa,  no  v.  sp. 

Upper  surface  black,  brilliantly  glossed  with  steel  blue ;  the  posterior  two- 
thirds  of  the  outer  margin  of  the  hind  wings,  is  bordered  with  bright  orange 
brown,  broadest  towards  the  anal  angle,  gradnally  diminishing  to  the  other 
^extreme  point,  and  scalloped  interiorly. 

(Underneath  the  same,  with  perhaps  less  shining  reflections. 

Body  and   legs  glossy  blue-black,  with  oraDge-brown  palpi.      Antennv 

$>Ia<4fU 

^xp«Ase  2*25  inches. 

>5a6.~Xnsaga8Uga,  New  Grenada.     (Coll.  Tryon  Reakirt.) 

59.    PYRCmS  ALANA,  DOV.  Sp. 

Upper  surface  white,  faintly  tinged  with  yellowish  ;  costa  of  primaries,  and 
a  large  apical  patch,  covering  the  outer  two-flfths  of  the  wing,  dark  brown  ; 
the  latter,  which  is  concaved  interiorly,  and  traversed  by  darker  brown 
veins,  prevents  a  transverse,  indistinct,  white  macular,  narrow  subapical 
band,  frequently  entirely  obsolete. 

Secondaries  with  an  irregular  narrow  brown  border,  from  which  brown 
\yeins  rise  a  short  distance  inio  the  area  of  the  wing. 

Fringe  of  primaries  brown ;  of  secondaries,  first  narrowly  white,  bordered 
«^xternally  with  hrowik^  forming  two  parallel  lines  around  the  whole  outer 

Kuargius. 

Underneath  chiefly  as  above,  with  the  brown  more  diluted,  and  the  white 
6]^bapi/;al  baud  of  the  primaries,  and  the  whole  white  surface  of  the  secon- 
daries, replaced  with  ochreous  yellow ;  the  former  cousists  of  six  distinct 
spots,  of  which  the  two  lower  are  the  largest,  and  extend  to  the  outer  margin ; 
the  YiM-^  basal  area  of  the  fore  wings  is  more  or  less  tinged  with  yellow. 

On  Ihjd  secondaries,  the  veins  are  all  lined  with  black,  and  there  are  two 
diffused  brown  patches ;  one  below  the  centre  of  the  wing  and  towards  the 
abdominal  margin,  the  other  on  the  outer  edge  near  its  middle. 

Expanse  170  inishes. 

Thorax  and  abdomen  above  black,  clothed  with  whitish  hairs  ;  the  latter, 
below,  yellow,  with  a  double  brown  stripe ;  head  palpi,  and  antenna  brown  ; 
a  yellow  collar  above  the  first. 

^e,/«>,_-jn8agasuga,  New  Granada.     (Coll.  Tryon  Reakirt.) 

[Feb. 
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60.  Helico5ius  Guabica,  nov.  sp. 

Upper  surface  dark  brown,  glossed  with  bluish  black  ;  anterior  wings  crossed 
bj  a  broad  central  transverse  scarlet  band,  abruptly  terminating  after  the 
first  median  velnlet,  and  not  touching  the  outer  margin ;  posterior,  immacu- 
late. \ 

Underneath,  the  band  becomes  pale  rosy  white,  edged  onlj  with  dark  pink ; 
the  costa  of  forewings,  presents  a  short  basal  scarlet  bar,  that  of  the  hind 
wings  a  longer  yellow  one ;  upon  these  are  also  five  basal  spots,  one  yellow, 
surrounded  by  four  scarlet  ones. 

Body  black,  with  some  yellow  stripes  on  thorax  below  and  a  yellow  ventral 
stripe ;  some  yellow  spots  on  the  collar ;  first  and  second  joints  of  palpi 
yellow  ;  third  black.     Antenna  black. 

Expanse  2*65  inches. 

Eab, — Insagasuga,  New  Granada.     (Coll.  Tryon  Reakirt.) 

Closely  allied  to  HI.  Hydara^  Hewits,  but  constantly  differs  in  the  absence 
of  a  scarlet  spot  on  the  upper  side  of  the  secondaries. 

In  the  same  number  (63)  of  his  '*  Exotic  Butterflies,"  he  has  redesoribed 
Callidryas  Thauruma^  Reakirt,  as  Call,  Fiaduna ;  his  name  must  therefore  be 
regarded  as  a  synonym. 


March  Sd. 
Mr.  Vaux,  Vice-President,  in  the  Chair. 
Twenty-three  members  present. 


March  lOtli, 
The  President,  Dr.  Hays,  in  the  Chair. 
Forty  members  present. 

The  following  papers  were  presented  for  publication : 

"  A  new  species  of  Osmerus."    By  Thaddeus  Norris. 

"  Description  of  nine  new  species  of  Unionidse,  from  Lake 
Nicaragua,  C.  A."    By  Isaac  Lea. 

**  An  examination  of  the  Keptilia  and  Batrachia  obtained  by  the 
Williams  College  Expedition  to  Ecuador  and  the  Upper  Amazon, 
with  notes  on  other  species."     By  Ldw.  D.  Cope. 

A  letter  was  read  announcing  the  death  of  Sir  David  Brewster. 
The  Publication  Committee  announced  the  issue  of  No.  4  of  the 
Proceedings  for  1867. 

March  llth. 

The  President,  Dr.  Hays,  in  the  Chair. 

Thirty-three  members  present. 

Mr.  Benj.  Smith  Lyman  made  the  following  remarks  on  a  bent 
marble  stone  presented  by  Mr.  Edward  Shippen  to  the  Academy. 

The  beDt  gravestone  of  Dr.  William  Shippen,  who  died    11th  July,  1808, 
and  of  Alice   his  wife,  who  died  25th  of  March,  1817,  was  formerly  in  the 
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barial  groand  on  Arch  street,  above  5th.  As  it  had  to  be  remoTed  on  the 
closing  up  of  that  ground,  it  was  thought  best  to  replace  it  bj  a  new  one, 
and  the  bent  stone  was  given  to  the  Academy  on  the  15th  of  November, 
1867.  The  stone  is  of  white  Pennsylvania  marble  and  is  6  ft.  3}  in.  long, 
by  3  ft.  1  in.  wide  and  2  in  thicic.  It  simply  rested  on  six  marble  posts, 
withont  being  fastened  to  them,  except  imperfectly  by  mortar,  and  must  have 
bent  merely  from  its  own  weight.  The  posts  stood  on  separate  brick  foun- 
dations under  ground,  but  the  near  (northern)  middle  post  of  the  picture 
had  sunk  so  as  nc  longer  to  touch  the  slab,  and  the  other  middle  post  had 
settled  also.  The  space  between  the  inner  sides  of  the  end  posts,  lengthwise 
of  the  slab,  was  4  ft.  9}  in.  The  stone  is  bent  duwn  in  the  middle  an  inch 
and  a  half  from  a  straight  line  drawn  from  the  near  right  hand  corner  to  the 
far  left  hand  corner  (northwest  and  east)  and  half  an  inch  from  the  line 
drawn  cornerwise  the  other  way ;  and  lengthwise  through  the  middle  it  is 
bent  an  inch  and  a  sixteenth  from  straightness. 


March  24th,  1868. 

The  President,  Dr,  Hays,  in  the  Chair. 

Forty-two  members  present. 

The  following  was  presented  for  publication  ; 

"  Sexual  Law  in  Acer  dasycarpum.'*    By  Thos.  Meehan. 

Prof.  Cope  exhibited  to  the  Academy  several  fragments  of  a  large  Enalio- 
saurian,  discovered  by  the  Academy's  correspondent  at  Fort  Wallace,  Kansas, 
Dr.  Theoph.  H.  Turner.  Portions  of  two  vertebrae  brought  east  by  Dr.  Le  Conte 
from  his  geological  survey  of  the  Pacific  Railroad  route,  had  previously  indi- 
cated to  the  speaker  the  existence  of  an  animal  related  to  the  Plesiosaurus,  and 
the  recovery  of  the  greater  part  of  the  reptile  had  confirmed  this  affinity. 

The  remains  consisted  of  over  one  hundred  vertebrse,  with  numerous  por- 
tions of  ribs,  the  greater  part  of  the  pelvic  and  scapular  arches,  with  two  long 
bones  somewhat  like  femora.  Part  of  a  muzzle,  with  teeth,  belonged  to  the 
same  animaL 

The  species  represented  a  genus  differing  in  important  features  from  Plesio- 
saurus and  its  near  allies.  These  were  the  absence  of  diapophyses  on  the 
caudal  vertebrie,  and  the  presence  of  inferiorly  directed  plate-like  parapophy- 
£es,  which  took  the  place  of  the  usual  chevron  bones,  in  the  same  position ; 
also  in  the  presence  of  chevron-llkc  bones  on  the  inferior  surfaces  of  the  cervi- 
cal vertebrae ;  further  in  some  details  of  the  scapular  and  pelvic  arches.  The 
diapophyses  of  the  dorsal  vertebrae  originated  from  the  centrum,  and  not  from 
the  neural  arch. 

In  generic  features  it  was  related  to  the  Cimoliasanrus  and  Brimosaurus  of 
Leidy,  so  far  as  the  latter  are  yet  known.  It  differed  from  both  of  them  in 
lacking  diapophyses  on  the  lumbar  vertebrse. 

The  general  form  was  different  from  Plesiosaurus  in  the  enormous  length  of 
the  tail,  and  the  relatively  shorter  cervical  region.  The  total  length  of  the  ver- 
tebral column  sent  was  thirty-one  feet  ten  Inches,  divided  as  follows :  caudals 
18  ft.  10  in.,  dorsals  9  ft.  8  in.,  cervicals  3  ft.  4  in.;  adding  for  missing  ccrvi- 
<^als  and  cranium  at  least  2  ft.  6  in.,  we  have  a  total  of  34}  feet.  An  interval 
of  three  to  four  feet  occurred  between  the  cervicals  and  dorsals  as  they  lay  in 
the  cliff  from  which  they  were  excavated,  which  if,  as  is  probable,  it  was  occu- 
pied by  vertebrae  in  the  animal,  would  give  a  length  of  thirty-eight  feet.  The 
caudal  vertebrae  had  very  compressed  centra,  and  elevated  neural  and  b«mal 
laminae,  and  were  of  unusually  elongate  form.  Neural  arches  everywhere  on 
the  column  co-ossified.    All  the  vertebre  considerably  more  constricted  me- 
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diallj  than  in  Brimosaums  or  Cimoliasaums,  and  none  except  ceryicals  with 
such  small  antero-posterior  diameter  as  the  latter  possess. 

The  general  characters  of  the  species  would  be  presented  in  a  special 
essay. 

He  called  it  Ela.8M08a.ubcb  platturus  Cope,  from  the  caudal  laminae,  and 
the  great  plate  bones  of  the  sternal  and  pelvic  regions.  It  was  a  marine 
saurian,  whose  progression  was  more  largely  accomplished  by  its  tail  than  by 
its  paddles. 

The  teeth  and  muzzle  showed  it  to  be  an  ally  of  Plesiosaurus.  The  former 
were  cyllndric,  implanted  in  very  deep  alveolae,  and  furnished  with  a  very 
small  pulp  cavity.  The  exposed  surface  closely  and  sharply  striate  to  the  nar- 
rowly acuminate  tip. 

The  beds  were  argillaceous,  with  much  gypsum  ;  the  latter  mineral  coating 
the  bones.  The  age  was  cretaceous ;  perhaps,  according  to  Le  Coute,  the 
upper  middle.  The  matrix  beneath  the  dorsal  vertebrae  contained  remains  of 
perhaps  six  species  of  fishes,  several  ctenoid,  among  them  a  known  Enchodus, 
and  a  Sphyraaea,  to  be  called  Sph.  c  a  r  i  n  a  t  a  Cope. 


The  complete  and  mounted  skeleton  of  the  fossil  Irish  Elk,  now 
in  the  Museum,  was  presented  to  the  Academy  by  Mr.  J.  A.Wright. 

On  motion  the  Academy  tendered  to  Mr,  Wright  a  vote  of  thanks 
for  his  magnificent  donation. 

March  Slst. 
The  President,  Dr.  Hays,  in  the  Chair. 
Thirty  members  present. 

The  deaths  of  Mr.  Thos.  Earp,  and  Mr.  C.  F.  Hagedorn,  were  an- 
nounced. 

On  leave  being  granted,  the  following  paper  was  presented  for 
publication : 

"  On  a  new  mineral  in  Cryolite,  Ivigtite."    By  Theo.  D.  Rand. 

The  following  gentlemen  were  elected  Members  : 

Dr.  Thomas  B.  Reed  and  Mr.  Richard  Peltz. 

The  following  were  elected  Correspondents  : 

Dr.  Fred'k  Stoliska,  of  Calcutta,  Maj.  Geo.  Clendon,  Jr.,  of 
Glenn's  Falls,  N.  Y.,  and  Mr.  R.  H.  Stretch,  of  San  Francisco,  Cal. 

On  favorable  report  of  the  Committees,  the  following  papers 
were  ordered  to  be  published  : 

Bemarks  on  the  New  Speoiei  of  OSMEBITS  (0.  Sorgeanti.) 

BY   THADDEU8  NORRIS. 

At  a  meeting  of  the  Academy  of  Natural  Sciences,  March  26,  1861,  the 
writer  presented  <*  Remarks  on  a  new  species  of  Osmerus  taken  in  the  Schuyl- 
kill below  Fairmount  dam."  describing  its  specific  characteristics  as  com- 
pared with  those  of  the  Northern  Smelt,  0.  viriduceruj  also,  naming  other 
rivers  besides  th-^  Schuylkill  in  which  it  is  found. 

Although!  was  then  well  convinced  of  the  difference  between  the  two, 
those  who  composed  the  committee  on  Ichthyology  could  not  admit  sufficient 
peculiarity  in  ihls  to  constitute  it  a  new  species  ;  I  therefore  suppressed  the 
specific  name  given  above,  which  I  now  renew  :  having  no  less  authority  than 
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that  of  Professor  Agassiz,  who  has  examined  and  compared  the  one  with  the 
other.  I  would  add  that  my  conjectures  as  to  the  new  species  being  found 
at  the  terminus  of  the  tide  in  the  tributaries  of  the  Delaware  river  haTe 
proved  correct ;  as  I  have  since  ascertained  that  it  is  taken  in  March  in  the 
Brandy  wine  below  the  dam  at  the  head  of  tide,  as  well  as  at  the  foot  of  the 
rapid  water  at  Trenton,  appearing  for  a  short  time  before  spawning  and 
apparently  only  for  that  purpose. 

My  object  in  this  communication  is  to  establish  this  as  a  distinct  fish  and 
give  it  a  specific  appellation,  as  well  as  to  settle  any  question  of  prioritj  of 
description  which  may  hereafter  arise. 

I  have  presented  this  evening  a  small  vial  which  holds  the  contents  of  tke 
stomach  of  a  northern  smelt,  0.  viridiseeruj  as  being  suggestive  of  the  vast 
amount  of  fish  food  accessible  to  marine  species  in  winter  as  well  as  in 
summer.    The  vial  contains  three  shrimps,  one  of  the  small  fry  of  some  other 
fish,  and  a  half  dozen  fish  ova  not  quite  as  large  as  those  of  our  brook  tront. 
The  ova  have  made  no  progress  in  the  process  of  incubation,  from  which  I 
infer  that  they  were  seized  by  the  Osmerus  as  soon  as  they  were  ejected,  or 
not  long  after  they  were  deposited  by  the  parent  fish.     In   observing  the 
habits  of  both  species  above  referred  to,  I  have  found  them  to  go  to  the  head 
of  tide,  but  no  further,  for  the  purpose  of  spawning.     This  occurs  as  soon  as 
the  rivers  are  free  from  ice  in  the  spring,  when  the  northern  smelt  is  taken 
in  such  numbers  from  the  Gulf  of  ^t.  Lawrence  as  sometimes  to  be  used  as 
manure. 


Description  of  Nine  Species  of  ITRIONIBJE  from  Lake   ITioaragna,   Central 

America. 

BY   ISAAC  LEA. 

In  the  "  Proceeclings  of  the  Acad,  of  Nat.  Sci.,"  April,  1856,  I  described  a 
new  species  of  TViqueta  (Hyria  Lam.),  which  I  called  laneeolata.  It  was  made 
from  a  single  valve  in  a  collection  from  China.  In  the  diagnosis  made  in  the 
Proceedings  it  was  not  mentioned  that  this  valve  was  somewhat  twisted,  being 
fearful  that  the  curved  condition  arose  from  accidental  circumstances,  and 
not  from  a  normal  condition  like  Area  tortiosa,  Lin.  Subsequently,  in  the 
"  Journal  of  the  Academy,"  vol.  iii,  and  in  ♦'  Observations  on  the  Genus  Unio," 
vol.  vi,  I  published  a  full  account  of  this  peculiarly  interesting  species,  having 
received  perfect  specimens,  one  of  which  was  well  figured.  In  this  paper  I 
thought  that,  as  the  original  name  of  laneeolata^  made  from  a  single  imperfect 
valve,  did  not  apply  to  the  perfect  shell,  science  would  be  subserved  by  a  de- 
scriptive name.  I  proposed  to  call  it  contorta,  and  redescribed  it  under  that  name 
with  full  remarks  and  observations.  At  that  time  it  was  the  only  member  of  the 
family  Unionidx,  which  was  known  not  to  be  equivalve.  Subsequently,  in  de- 
scribing a  species  of  Spat  ha,  under  the  name  of  Natalensis,  1  mentioned  that  it 
was  "slightly  inequivalvc."  "Journal  Acad.  Nat.  Sci.,"  vol.  vi,  and  in  **  Ob- 
servations on  the  Genus  Unio,"  vol.  xi. 

In  1865  I  published  in  the  •'  Proceedings  of  the  Academy"  the  diagnosis  of  a 
new  Uuio  from  China,  which  is  inequivalve  and  twisted.  This  I  named  tortuoitu. 
The  full  description  and  figure,  with  remarks,  is  in  a  paper  which  I  have  pre- 
pared for  the  Journal  of  the  Academy.  These  constitute  all  the  inequivalve 
species  of  the  family  which  I  have  seen  until  recently. 

The  collection  made  by  the  late  Mr.  Thomas  Bridges,  botanist,  who,  during 
his  travels  in  Central  America,  visited  Lake  Nicaragua,  has  been  kindly  placed 
in  my  possession,  part  by  Col.  E.  Jewett,  and  part  by  Mr.  W.  M.  Gabb,  Palaeon- 
tologist of  the  California  Geological  Survey.  Very  much  to  my  surprise  and 
satisfaction  I  found  that  several  species  of  l/nio  and  Anodonta  had  this 
inequivalve  character. 

It  may  be  here  remarked  that  there  seems  to  be  a  predisposition,  in  the 
Unionidie  of  Cential  America,  to  this  very  unusual  character  in  the  UnionidK, 
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while  in  Mexico,  United  States  and  Canada,  where  so  many  species  have  been 
described,  there  has  not  been  a  single  one  observed.  These  observations  and 
the  followinjir  list  will,  I  hope,  induce  more  attention  to  the  investigation,  by 
students  of  Fresh-water  Molluscs,  of  this  interesting  branch  of  inquiry. 

List  of  inequivalve  Unionidse. 

Triquetra  contorta,  China.  Unio  encarpus,  Central  America. 

Spatha  Natalensis,  Africa.  Unio  Nicaraguensis,  Central  America. 

Unio  tortuosus,  China.  Anodonta  insequivalva,  Cent.  Amer. 

Unio  Newcombianus,  Cent.  America.  Anodonta  Granadensis,  Cent.  Amer. 

Unio  Gabbianus,  Central  America.    '  Anodonta  lenticularis,  Cent.  Amer. 

Unio  Nicaraguensis. — Testa  sulcata,  triangular!,  corapressa,  aliquanto  tn«- 
quivalva,  insequilaterali,  postice  obtuse  angulata,  antice  oblique  truncata ; 
valvulis  crassiusculis  ;  natibus  prominentibus,  subacutis;  epidermide  olivacea, 
crebris  sulcatis  indutis,  eradiata;  dentibus  cardinalibus  erectis,  compressis, 
crenulatis  et  in  valvulo  dextro  tripartitibus;  lateralibus  brevibus  fonicatisque  ; 
margarita  argentea  et  iridescente. 

Habitat. — Lake  Nicaragua,  Central  America.     Mr.  W.  M.  Gabb. 

Unio  Granadensis. — Testa  sulcata,  elliptica,  subinflata,  insequilaterali,  pos- 
tice subangulari,  antice  rotundata  ;  valvulis  crassiusculis,  antice  crassioribus  ; 
natibus  subprominentibus  ;  epidermide  tenebroso-fusca,  nigricanti,  eradiata ; 
dentibus  cardinalibus  parviusculis,  compressis,  erectis  crenulatisque ;  marga- 
rita alba  et  iridescente. 

Hab. — Lake  Nicaragua,  Cent.  Amer.     Col.  E.  Jewett  and  Mr.  W.  M.  Gabb. 

Unio  encarpus. — Testa  sulcata,  subtriangulari,  subinflata,  aliquanto  inxqui- 
valva,  insequilaterali,  postice  obtuse,  angulata,  antice  rotundata ;  valvulis  sub- 
crassis,  antice  crassioribus ;  natibus  prominentibus ;  epidermide  tenebroso- 
olivacea,  encarpiformi,  eradiata;  dentibus  cardinalibus  compressis,  erectis, 
crenulatis,  in  valvulo  dextro  subtripartitibus ;  lateralibus  obliquis  rectisque  ; 
margarita  albida  et  iridescente. 

Ifab. — Lake  Nicaragua.     Mr.  W.  M.  Gabb. 

Unio  Gabbianus — Testa  sulcata,  triangulata,  subinflata,  aliquanto  insequi- 
valvoy  insequilaterali,  postice  triangulari,  antice  oblique  truncata;  valvulis 
crassiusculis,  antice  aliquanto  crassioribus;  natibus  prominentibus,  ad  apices 
retusis ;  epidermide  tenebroso-olivacea,  obsolete  radiata ;  dentibus  cardinali- 
bus erectis,  compressis  et  valde  crenulatis ;  lateralibus  curtis,  obliquis  striatis- 
que  ;  margarita  argentea  et  iridescente. 

Hab. — Lake  Nicaragua,  Cent.  Amer.     Col.  E.  Jewett  and  Mr.  W.  M.  Gabb. 

Anodonta  Bridgesii. — Testa  Ifevi,  oblonga,  inflata,  inaequilaterali,  antice  et 
postice  rotundata;  valvulis  pertenuibus ;  natibus  prominulis;  epidermide 
laevissima,  micanti,  olivacea,  obsolete  radiata ;  margarita  elegantissime  iri- 
descente. 

Hab. — Lake  Nicaragua,  Cent.  Amer.     Mr.  Thomas  Bridges. 

Anodonta  iNiKQUiVALVA. — Testa  lavi,  obovata,  compressa,  imequivalva,  in- 
sequilaterali, antice  et  postice  rotundata ;  valvulis  subienuibus ;  natibus  sub- 
prominentibus ;  epidermide  vel  luteo-viridi  vel  tenebroso-viridi,  obsolete  ra- 
diata; margarita  caeruleo-alba  et  valde  iridescente. 

Ifab. — Lake  Nicaragua,  Cent.  Amer.     Mr.  VV.  M.  Gabb. 

Anodonta  Jkwettiana. — Testa  laevi,  suboblonga,  valde  inflata,  inrequilater- 
ali,  postice  rotundata,  antice  oblique  rotundata;  valvulis  tenuibus ;  natibus 
prominentibus,  infiatis ;  epidermide  olivacea,  transverse  striata  fere  sulcata, 
obsolete  radiata  ;  margarita  argentea  et  valde  iridescente. 

Hub. — Lake  Nicaragua,  Cent.  Amer.     Col.  E.  Jewett. 

Anodonta  lenticularis. — Testa  Levi,  subrotunda,   compressa,  iruBquivalva^ 
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insequilatcrali,  antice  et  postice  rotundata ;  valvulis  snbtcnuibus ;  natibns 
prorainulis  ;  epiderraide  transverse  striata,  tenebroso-viridi,  redundater  radi- 
ata ;  margarita  cseruleo-alba  et  valde  iridescente. 

Hib. — Lake  Nicaragua,  Cent.  Amer.     Mr.  W.  M.  Gabb. 

Anodonta  Graxadexsis. — Testa  laevi,  elliptica,  subinflata,  inaquivalvaj  ina- 
quiluterali,  postice  obtuse  angulata,  antice  rotunda;  valvulis  subtenuibos ; 
natibus  prorainulis ;  epidermide  vel  latea  vel  viridi-radiatA  ;  margarita  csra- 
leo-alba  et  valde  iridescente. 

Hab. — Lake  Nicaragua,  Cent.  Amer.     Col.  E.  Jewett. 


An  Ezamination  of  the  BEFTIIIA  and  BATBACHIA  obtained  by  the  Orton 
Expedition  to  Eqnador  and  the  Upper  Aoaion,  with  notes  on  other  Speeiei. 

BY   E.    D.    COPE. 

The  expedition  for  purposes  of  scientific  exploration,  to  which  the  present 
paper  relates,  was  undertaken  during  the  autumn  and  winter  of  1867 — 8, 
uuder  the  auspices  of  the  Sraithsonian  Institution.  Prof.  James  Orton,  of 
Willirtms  College,  Massachusetts,  directed  the  expedition,  which  was  composed 
mainly  of  students  of  the  same  institution.  This  enterprise,  particularly 
worthy  of  a  popular  institution  of  learning  of  the  grade  and  position  which 
an  American  College  ought  to  occupy,  has  been  attended  with  success  in  many 
departments  of  natural  and  physical  sciences.  In  the  present  department, 
valuable  in  furnishing  a  reliable  key  to  the  history  of  the  mode  of  creation 
and  distribution  of  animal  life,  a  considerable  amount  of  material  has  been 
collected,  which  is  reviewed  summarily  in  the  following  pages. 

The  party  divided,  a  portion  ascending  the  Orinoco  River  to  meet  the  other 
portion  in  Eastei%  Equador.  The  course  of  the  latter  was  as  follows,  as  I  am 
informed  by  Prof.  Orton  : 

They  first  touched  the  continent  at  Payta,Peru,  and  afterwards  at  Guayaquil ; 
then  proceeded  inland  over  the  Andes  to  Quito — collecting  in  the  valley  about 
three  months  ;  thence  via  Pafallacta  (on  the  east  slope  of  the  eastern  Cordillera) 
and  Archiaona  (the  largest  town  in  the  Oriental  part  of  Equador,)  to  Napo  on 
the  River  Napo  ;  thence  by  canoe  down  the  Napo  to  the  Maranonand  Amazons. 

They  collected  Reptiles  chiefly  from  (Guayaquil,  Pallatanga  (on  the  west 
slope  of  the  western  Cordillera  south  of  Chimborazo)  ;  Ambato  (in  Valley  of 
Quito);  western  slope  of  the  volcano  Antisana,  13000  ft.  above  sea  (a  small 
black  frog;)  Archiaona — in  the  depths  of  the  Napo  forest  (lizards  chiefly;) 
J^anta  Rosa  on  the  Na|)0  (lizards  chiefly  ;)  Pcbas,  Peru,  on  the  Mamnon — 2200 
miles  from  the  Atlantic  (snakes  chiefly,)  and  Tabatitiga  on  the  Brazilian 
frontier,  (snakes  chiefly.) 

CROCODILIA. 

Crocodilus  americanus  Linn.  C.  acutut  Cuv. 
From  Guayaquil. 

TESTUDINATA. 

Testudo  ELEPHANT0PU8.  Harlan. 

From  Guayaquil,  identical  with  sp.  from  the  Gallapagos  Islands.  This 
species  presents  the  broad  posterior  vertebral  shield  of  the  American  T.  tabu- 
la t  a  and  polyphemus. 

Chelydra  8KRPENTIXA  Linn.  Schweigger. 

One  sp.  from  Guayaquil,  identical  with  nearctic  specimens.  This  species 
furnishes  a  case  of  distribution  unparalleled  among  reptiles,  ranging  as  it  docs 
from  the  cold  regions  of  Canada  to  the  torrid  region  of  Equador.  Peters  has 
already  noticed  Guayaquil  as  its  most  southern  habitat,  via.  Monatsber.,  Berlin 
Ac.  1«62,  p.  G27. 
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SAURIA. 

NYCTISAURA. 

Phyllodactylus  REIS8II  FetcFs,  Monatsberichte,  Preuss.  Ac.  Wiss.  1802,  626. 
Several  specimens  of  this  handsome  species  from  near  Guayaquil. 

GoNioDACTYLua  CAUDISCUTATU8  GUnthcr.    Proc.  Zool.  Soc.  Loud.  18     ,  p. 
From  near  Guayaquil. 

GoNiODACTYLus  FKRRUOINEUS  Cope.    Qonotodet  ferr.  Cope,  Proc.    A.  N.   Sci. 

Phila.  1863,  102. 

From  the  Napo  and  Maranon. 

A  Central  American  species  of  this  genus  is  G.  fuscus  (Stenodaetylus 
Hallowell.  Gt/mnodactylun  scapulatus  Dum6ril.  The  O.  tenuis  of  Hallowell  is 
a  Eublcpharis  Gray,  from  the  Philippine  Is.)  G.  gillii  Cope,  (1.  c.  1863, 
102)  is  G.  vittatus  Licht.  von  Martens  Nomencl.  Mus.  Berlih.  Was  the 
latter  ever  properly  published  ? 

Thecadactylus  rapicauda  Gray,  Houttouyn. 

From  the  Napo  and  Maranon.  Identical  with  specimens  from  Yucatan  and 
St.  Thomas,  W.  L 

PLEURODONTA, 
Iguana  tuberculata  Laur. 

One  sp.  (No.  6645)  from  Napo  or  Upper  Maranon. 

Basiliscus  MiTRA.Tua  Dum^ril.     Ptenosaura  seemanniij  Gray. 
Near  Guayaquil. 

Hypsibates  aoamoideb  Weigmann. 
Napo  and  Maranon. 

LiocEPHALUS  IRIDBSCBNS  Gunthcr,  Proc.  Zool.  Soc.  Lond.  1859,  icon  optima  t 

Specimens  from  the  Plateau  of  the  Andes,  near  Quito,  No.  6710,  and  from 
near  Guayaquil. 

MiCROLOPHcs  PERUviA-NUS,  Girard. 
Paita,  Peru. 

Akolis  viridiaenbus  Peters,  Monatsberichte  Preuss.  Ac.  Wiss.  Berlin,  1863, 
147, 
From  Napo  or  Upper  Maranon. 

Anolis  ortonii  Cope,  sp.  nov. 

Of  the  same  group  as  the  last,  that  is,  with  smooth  abdominal  scales,  and 
the  median  series  of  caudal  scales  not  larger  than  the  lateral ;  the  tail  is, 
however,  only  partially  preserved,  and  as  it  is  somewhat  compressed  the  char- 
acter of  the  vertebral  scales  may  have  been  different  in  the  lost  portion. 

Muzzle  convex,  wider  than  long,  (measuring  at  anterior  angle  orbit,)  covered 
with  scales  of  different  sizes.  Occiput  small,  separated  by  several  rows  from 
Buperciliaries.  Scales  between  the  facial  rugae  hexagonal,  smooth,  in  four 
longitudinal  rows,  a  little  smaller  than  the  plates  of  the  rugte  which  extend  to 
the  central  row.  Dorsal  and  lateral  scales  granular,  nearly  equal,  and  smaller 
than  the  rounded  ventrals.  Brachial  scales  a  little  larger,  weakly  keeled,  anti- 
brachials  much  larger,  keeled.  Labials  8 — 8,  the  two  posterior  very  small ; 
loreal  rows  six.  Frontal  cavity  distinct;  Buperciliaries  separated  by  one  row 
Bcales.  Sides  of  muzzle  with  longitudinal,  smaller,  weakly  keeled  scales. 
Auricular  meatus  two-fifths  length  eye  fissure.  Infralabials  longitudinal 
smooth,  in  two  or  three  rows.  Supraorbital  disc  of  some  seven  broad  smooth 
plates,  separated  from  superciliaries  by  a  row  of  g^nular  scales.  Gular  fan 
large. 

When  the  limbs  are  extended  the  end  of  the  metacarpal  reaches  end  of 
muzzle,  and  the  longest  toe  nearly  reaches  the  orbit  The  digital  dilatations 
are  well  developed. 

Top  of  head,  nape,  a  rather  narrow  dorsal  region  and  upper  surfaces  of 
limbs  blackish  coppery  ;  sides  and  below  golden,  fan  deep  saffron  yellow. 
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Line*. 

Length  from  end  of  muzzle  to  vent 21  6 

"  "  "  "     axilla 91 

It  It  It  n     Q^f 5'5 

Greatest  width  head 3-6 

From  Napo  or  Upper  Maranon. 

This  handsome  lizard  differs  from  A.  veridiaeneus  Pet.  in  the  shorter 
muzzle  with  larger  plates  and  fewer  large  labials,  and  in  the  shorter  limbs,  as 
well  as  in  coloration.  I  take  pleasure  in  dedicating  this  species  to  Prof.  Jas. 
Orton,  of  Williams  College,  to  whom  Science  is  indebted  for  this  and  other 
species  of  much  interest  included  in  the  present  essay. 

DiPLOOLOSsus  MONOTROPis  Weigmann,  Peters.     Camilla  Jamaiceruu  Gray,  Catal. 

Liz.  Brit.  Mus.  118. 

This  large  scink  is  not  an  inhabitant  of  Jamaica,  as  given  by  Dr.  Gray,  but 
of  Equador,  as  given  by  Prof.  Peters  in  Mus.  Berlin.  I  cannot  think  it  right 
that  the  species  should  bear  the  name  erroneously  given,  and  accordingly 
adopt  Weigraann's  as  above. 

One  sp.  (No.  669 i)  from  Guayaquil. 

Centropyx  pelviceps  Cope,  sp.  nov. 

This  species  bears  much  resemblance  in  structure  and  coloration  to  the 
Monoplocus  dorsal  is  Giinthcr,  and  would  seem  to  be  a  mimiitic  represen- 
tative in  an  allied  genus.  The  presence  of  femoral  pores  in  both  sexes  sepa- 
rates it  generically,  and  the  three  additional  series  of  abdominal  plates  is  a 
marked  specific  feature. 

Dorsal  scales  small,  hexagonal,  keeled,  graduating  into  the  smaller  lateral ; 
abdominals  large,  keeled  and  mucronate. in  fourteen  rows;  preanals smooth, of 
equal  size  (except  a  marginal  row  of  small  ones)  in  three  oblique  series. 
Spurs  large,  appressed,  two  on  each  side.  Caudal  scales  large,  strongly  keeled. 
Large  scales  on  top  of  foot,  tibia  below,  femur  in  front  and  below,  fore  arm 
above,  humerus  above  and  behind.  Collar  of  a  row  of  large  mucronate  scales, 
with  three  smaller  series  anterior.  Middle  gular  region  with  scales  little  larger 
than  the  lateral.     Nineteen  pores  on  each  femur. 

The  head  slightly  compressed,  elevated,  the  superciliary  ridges  bounding  a 
median  concavity  and  cokitinued  back  into  a  strong  ridge  which  follows  the 
margin  of  the  occipital  plates  and  encloses  the  plates  of  the  parietal  region  in 
a  deep  basin.  This  margin  is  cordate  behind.  In  younger  specimens  this 
elevation  is  not  prominent,  and  is  entirely  absent  from  specimens  of  length  of 
(head  and  body)  two  inches  and  less.  Rostral  shield  nearly  prolonged  back 
to  internasal ;  the  latter  broad  as  long,  with  straight  lateral  margins.  Fronto- 
nasals in  extensive  contact.  Frontal  longer  than  broad,  undivided,  angulate 
before  and  behind.  Frontoparietals  elongate  ;  interparietal  wider  than  parie- 
tals,  surrounded  by  the  latter  and  occipitals,  which  form  a  regular  disc,  emar- 
ginate  behind  and  extending  nearly  to  the  zygomatic  angles.  Nuchal  scales 
granular.  Nostril  on  naso-frenal  suture.  Two  frenals,  the  anterior  much  the 
larger,  the  posterior  not  extending  above  the  three  or  more  small  preoculars. 
Suboculars  two  or  (divided)  three.  Superior  labials  six,  inferior  five.  A 
symphyseal,  a  postmental,ana  on  each  side  three  large  and  two  small  infrala- 
bials,  the  anterior  pair  separated  by  a  row  of  granules.  Molar  teeth  tricuspid, 
the  lateral  cusps  nearly  as  long  as  the  median,  but  much  narrower.  Premaxil- 
laries  eight.     Toes  long,  claws  curved  ;  outer  toe  markedly  longer  than  inner. 

Color  in  spirits  bluish  green,  with  a  pale  dorsal  band  from  the  nape  to 
beyond  the  middle  of  the  back  ;  this  is  bounded  on  each  side  by  a  heavy  black 
band  of  the  same  length,  which  sends  in  short  branches  nearly  meeting  simi- 
lar ones  from  the  other.  In  younger  specimens  the  light  dorsal  band  is  brighter 
and  extends  from  the  tip  of  the  muzzle ;  it  is  more  frequently  crossed  by 
black  bars.  In  these  short  black  bars  descend  on  the  sides,  and  cross  the 
upper  surface  of  the  tail.     Yellowish  olive  below  in  all. 
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In.       Lin. 

Total  lenfTth  of  adult 14       6 

Length  to  vent 4       7 

"       axilla 2       I 

"       to  most  posterior  part  of  head  shield 1       3 

"       to  anterior  margin  orbit 7 

Width  at  prefrontal  angle 4.5 

"       at  nostrils 2-5 

"       at  angles  mandibles »  9*5 

Length  fore  limb 1     10*5 

**     hand 8-75 

**     hind  limb 3       7.1 

"     tibia 1       1-5 

"     foot 10- 

Specimens  of  this  species  (No.  6638)  from  the  Napo  or  Upper  Amazon  of 
Equador. 

Ambiva  petersii  Cope,  sp.  nov.  % 

Ventral  plates  in  ten  series  ;  heel  without  horny  tubercles.  Two  series  of 
plates  on  under  surface  of  tibia  ;  frontal  plate  undivided,  four  supraorbitals. 
Inner  toe  longer  than  outer,  both  short.  Brachial  shields  in  three  rows  just 
continuous  with  the  two  series  of  antebrachials.  Two  pairs  of  parietal  plates. 
Gular  scales  considerably  larger  on  the  middle  of  the  posterior  border ;  median 
scales  of  posterior  fold  larger  than  marginal.  Preanal  plates  scale-like,  small, 
two  larger  in  the  centre.  Dorsal  scales  minute,  keeled  ;  interparietal  plate 
wider  than  parietal,  frontal  narrowed  behind  ;  prefrontals  well  in  contact ;  one 
large  loreal.  Postmeutai  plate  longer  than  wide,  infralabials  five  continuous 
and  three  pairs  posterior  oblique.  Numerous  small  plates  behind  the  parietals ; 
caudal  plates  keeled. 

Color  bright  olive,  with  a  narrow  yellow  band  from  below  orbit  to  groin, 
banded  above  by  a  broad  black  band,  which  is  marked  by  several  white  dots 
behind  the  scapular  region,  and  is  bounded  above  in  front  by  a  pale  green  line 
to  orbit.  A  narrow  dark  band  from  below  orbit  to  groin  below  the  yellow. 
Sides  blackish  and  pale  spotted.  The  only  specimen  being  young,  the  colora- 
tion of  the  adult  is  probably  nearly  uniform  green. 

In.    Lin.  Lin. 

Total  length 4     10-5    Length  fore  limb 8  6 

Length  head  and  body 19  '*       hind  limb 17 

<<       to  edge  parietal  plates  6  "       foot 9'5 

"  "       orbit 2-5 

No.         ,  from  the  Napo  or  MaraRon. 

The  species  is  nearest  A.  1  a  e  t  a  Cope,  but  is  quite  different  in  the  preanal 
and  parietal  plates  and  gular  scales.  It  is  dedicated  to  Prof.  Wilhelm  Peters, 
of  the  Friederich  Wilhelm's  University  of  Berlin,  who  has  added  much  to  Her- 
petology. 

TbK78  tkguexim  Gray.    Jhipinamhis  Daud. 
One  sp.  (6644)  from  Napo  or  Upper  Amazon. 

EUSPONDYLUS  8TRANOULATU8  Cope,  Sp.  UOV. 

This  species  is  very  distinct  from  others  described,  in  the  alternation  of  the 
dorsal  transverse  series  of  scales,  the  minuteness  of  those  of  the  sides,  nape 
and  gular  region,  and  in  the  constriction  of  the  neck. 

The  general  fcrm  is  slender,  the  body  not  depressed,  the  tail  of  moderate 
length  and  considerably  compressed.  Neck  much  compressed,  head  elevated, 
flat  above,  muzzle  short,  compressed  Rostral  truncate  behind,  internasal  sub- 
quadrate,  broad  as  long,  frontonasals  longer  than  broad.  Frontal  narrower, 
frontoparietals  elongate ;  interparietal  longer  than  broad,  convex  behind  and 
projecting  beyond  parietals.  Parietals  one  pair,  in  contact  with  supraorbitals, 
broader  than  long.  Four  well  marked  supraorbitals,  without  surrounding 
granules;   five  superciliary  plates,  posterior  not  smaller.     Two  loreals,  the 
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posterior  below  the  other  and  continuous  with  the  suborbital  plates.  The 
latter  small,  pix,  median  pair  smaller,  all  separated  from  orbit  by  granules. 
Temporal  region  with  some  flat  plates,  side  of  head  granular,  no  anricoUr 
plates.  Meatus  auditorius  large.  Six  upper,  six  lower  labials;  postgenial 
large ;  four  large  infralabials,  two  pairs  in  contact.  Gular  scales  small,  larger 
near  rami  and  collar.  Latter  distinct,  but  not  free,  extending  in  front  of  ax- 
illae. Abdominal  plates  in  eight  rows,  larger  than  dorsal  scales,  subquadrate, 
continuous  by  two  rows  with  preanals ;  latter  four,  posterior  pair  much  larger. 
Scales  of  tail  smooth  below,  very  weakly  keeled  above.  Dorsal  scales  sepa- 
rated by  a  wide  lateral  granular  region,  one  row  of  the  former  resolring  itself 
into  two  of  the  latter. 

The  dorsal  scales  are  in  transverse  series,  which  alternate  with  each  other 
on  the  median  line.  They  are  weakly  keeled,  longer  than  broad,  and  rectan- 
gular;  they  grow  smaller  on  the  interscapular  region,  and  disappear  shortly  io 
advance  of  it.     Thirty  rows  between  axilla  and  groin  ;  10 — 12  longitudinaL 

Digits  all  well  clawed,  and  with  one  row  of  scales  below ;  longest  finger  'lb 
distance  to  groin  when  extended ;  longest  toe  to  the  gular  fold  in  like  manner. 
Aniebrachium  plated  above  and  below,  brachium  above  and  behind.  Femnr 
plated  in  front  only,  tibia  below  only.  Outer  toe  nearly  as  long  as  second, 
inner  short. 

Color  (in  spirits)  above  olivaceous ;  sides  bluish,  with  a  few  very  pale  dots, 

hind  face  of  femur  similar ;  under  surface  head  and  body  light  yellow. 

In.      Lia. 

Total  length 7 

Length  to  vent ^.  2      6*5 

**        to  collar   10-5 

"       to  end  of  interparietal  plate 6 

<'       to  eye  fissure 2  5 

"        of  forelimb 10-4 

"       of  hind  limb « 1      3 

"  "        foot ^  775 

Width  head  at  angle  mandible 4*5 

*'  **      prefrontal  bones ,.  2*5 

"  "       nostrils 1*5 

I  take  the  present  opportuniry  of  correcting  a  lapsus  calami  in  a  former  re- 
view of  the  higher  groups  of  the  Reptilia  Squamata,  where  I  included  the  Ec- 
pleopodidae  under  the  head  of  families  with  the  temporal  fossa  with  bony  roof. 
This  roof  is  really  dermal  only,  as  in  the  Ameivae^  as  already  mentioned  hj 
Peters. 

Mabuia  cepedei  Gray,  Cope,  Proc.  A.  N.  Sci.  Phila.  1862,  186. 
One  sp.  (6647)  from  Napo  or  Upper  MaraRon. 

Ophiognomon  trisanale  Cope,  gen.  et  sp.  nov. 

Fam.  Chalcididae.  Nostril  on  the  suture  between  the  first  labial  and  saprft- 
nasal.  Head  shields  above  five,  viz.,  two  supranasals,  one  frontal  and  two  oc- 
cipitals.  Limbs  minute,  four,  without  digits.  Scales  smooth,  hexagonal,  in 
aunuli,  those  bchiud  vent  with  a  minute  pore  each.  A  short  longitudinal'foM 
behind  axilla.     No  collar. 

This  genus  is  near  Chalcis,  but  differs  in  the  position  of  the  nostril  and  cha- 
racter of  the  head  shields.  The  latter  above  are  much  like  those  of  some 
Mexican  genera  of  Calamarian  serpents,  especially  Sympholis  Cope — name 
from  n«^«,  serpent,  and  rmyuoy,  a  sign. 

Char,  specif.  Muzzle  obtuse,  slightly  projecting,  rostral  plate  visible  firom 
above.  Supranasals  extensively  in  contact  with  each  other  and  the  first  »n^ 
second  upper  labials.*  Frontal  large,  hexagonal,  posterior  angle  prolonged; 
parietals  larger,  obliquely  hexagonal,  truncate  behind.  Two  superciliaries; 
four  superior  labials,  posterior  largest,  truncate  behind;  temporals  three  on 
each  side,  anterior  large.  Two  very  small  suborbitals,  one  minute  preoculaf 
and  a  square  loreal.  Symphyscal  narrow,  inferior  labials  three,  posterior  Un* 
ceolate.     Geneial  rhombic,  large ;  infralabials  three  on  each  side,  anterior  ^ 
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extensively  in  contact,  the  posterior  smaller  and  separated  from  temporals  by 
fear  narrow  plates,  and  from  each  other  by  four  plates.  The  median  pair  of 
the  latter  are  the  larger  and  join  the  anterior  pair  of  infralabials.  A  groove 
sniTounds  the  throat  behind  the  jaws,  which  is  succeeded  by  five  annuli  of 
eqnal  ovate  scales.  These  are  followed  by  a  cross  series  of  six  more  elongate , 
which  precede  a  pair  of  large  sternal  plates  extending  between  fore  limbs. 
Abdominal  scales  different  from  the  dorsal,  truncate,  not  hexagonal,  in  six 
series.  Dorsals  in  fourteen  longitudinal,  thirty-seven  transverse  rows  between 
axilla  and  groin.  Three  elongate  parallel  anal  plates ;  a  series  of  seven  small 
qaadrate  scales  behind  vent,  each  with  a  pore  in  the  centre.  Caudal  scales 
below,  angulate  like  dorsal. 

Hind  limbs  style-like,  minute,  half  as  long  as  anal  plates.  Fore  limbs  as 
long  as  three  anterior  labials,  consisting  of  humerus,  forearm  and  carpus,  but 
I  no  digits  ;  three  terminal  tubercles  are  probably  metacarpal.  Tail  very  long, 
sabquadrate  in  section ;  the  portion  preserved,  though  nearly  as  long  as  the 
body,  presents  no  diminution  of  diameter ;  the  general  form  is  probably  snake- 
like, as  in  Ophiosaurus. 

Id.     Lin. 

Length  head  to  rictus  oris 2-25 

"         "      to  gularfold «  3-75 

"         "      to  axilla 6-5 

"         "      to  groin 2     5 

"         "      to  vent 2     6  25 

Width  head  at  angle  mandible 2 

Color:  below  brown;  sides  with  a  brown  blackish  band,  which  is  bounded 
above  by  a  rather  narrow  yellow  band  which  commences  on  the  superciliary 
region.  Dorsal  region  between  the  latter  yellowish  gray,  bounded  exteriorly 
by  a  distinct  blackish  line,  and  divided  medially  by  an  indistinct  blackish  line. 
The  colors  of  the  tail  are  similar.     Head  brownish,  paler  below. 

This  species  presents  several  points  of  resemblance  to  the  Chalcides  d  o  r- 
bignyi  Dum.  Bibr.  The  specific  differences,  apart  from  the  generic,  may  be 
readily  observed  on  comparing  the  descriptions.  This  is  no  doubt  a  slugjfish 
animal,  and  moves  much  in  the  manner  of  a  snake.  It  is  the  most  snake-like 
of  the  Chalcididse,  approaching  somewhat  the  Amphisbasnia. 
One  spec,  No.  6637,  from  the  Napo  or  Upper  MaraQon. 

AMPHISBJENIA, 

Amphisbana  puliginosa  Linn.     A,  americana  Schreber,  Gray. 
Napo  and  MaraQon. 

OPHIDIA. 

SCOL  ECOPHIDIA. 
Typhlops  RETicuLATcs  Linn. 
Napo  and  Marafion. 

ASINBA, 

Tbaohtboa  golaris  Peters,  Monatsberichte  Acad.  Berlin,  18     ^  p.      Enygtut^ 

Jan. 

The  character  of  the  rostral  shield  appears  to  separate  this  genus  from  Eny* 
^as,  as  Peters  observes;  the  cranium  is  quite  similar  to  that  of  Ungualia  Qray. 

From  Guayaquil  (No.  6683.) 

Boa  constrictor  Linn. 

The  loreal  plate  larger  than  the  preocnlar ;  two  rows  scales  between  orbit 
and  labials.     No  vertical  or  loreal  brown  band* 

Guayaquil. 

Xiphosoma  hortulaxum  Wagler.     Boa  Linn. 
From  Napo  or  Upper  Amazon.  (6679.) 

NiNiA  atrata  Cope.     Coluber  atratut  HAllowell,  Streptciphorui  drwtii  Dum.  Bibr. 
Elevated  valley  of  Quito. 

1868. 


102  PROCEEDINGS  OF  THE  ACADEMY  OF 

Rhabdosoma  MicRORHTiircHUif  Cope,  sp.  noY. 

Seventeen  series  of  scales  ;  supralabials  seren,  the  first  very  small,  the  third 
and  fourth  entering  the  orbit.  Prenasal  larger,  very  nearly  reaching  lip.  Pre- 
frontals very  small,  equal  postnasal,  one-sixth  the  size  of  postfroDt&ls.  Latter 
longer  than  broad.  Rostral  contracted  above  by  approach  of  prenasals.  Lo- 
real  very  long.  No  preocular,  on  one  side  two,  on  the  other  one  postocolar. 
Last  upper  labial  longer  than  high.  First  pair  of  labials  united;  two  pair  onlj 
in  contact  with  genials.  Frontal  subtriangular ;  occipitals  elongate.  Tempo- 
rals 1—2.     Total  length  4  in.  7-5  lin.;  tail  8  lin. 

Coloration  like  that  of  a  Tantilla.  Above  dark  brown,  beneath  pale  brown, 
wiih  a  faint  line  along  the  margins  of  the  gastrosteges.  Top  of  head  blackidi, 
brown  behind ;  a  partially  complete  yellow  collar,  which  widens  at  the  angle 
of  the  jaws.  A  deep  brown  band  from  eye  to  angle  of  mouth  ;  upper  labiala 
yellow  brown  edged. 

Tail  slender  acute. 

No.  6t>93,  from  Guayaquil.    Nearest  the  R.  b  a  d  i  u  m  D.  B. 

Tantilla  melanocephala.     Calamaria  Schl.,  Homalocranium  D.  B. 

Two  specimens,  the  longest  measuring  17  inches.  In  both  the  postfrontala 
and  labials  are  in  contact,  as  in  our  other  specimens,  and  as  given  in  a  synop- 
sis of  the  genus  (Proc.  Acad.  1861,  74,]  and  not  separated  by  postnasal  and 
preocular  in  contact,  as  given  in  Jan's  Iconographie. 

From  the  valley  of  Quito. 

Ophbomorphus  TYPHLua  Cope,  Proc.  A.  N.  Sc.  1862.    Coluber  et  Xenod<m  typkbu 
auctorum. 
From  Maranon  or  Napo*. 

Opheomorphos  alticolus  Cope,  spec.  nor. 

Scales  in  seventeen  rows,  all  rather  broad.  General  form  typical,  head  dii- 
tinct,  plane.  Rostral  plate  flat,  very  broad,  advancing  by  its  whole  posterior 
convex  margin  on  the  internasals.  Latter  broader  than  long.  Frontal  with 
straight,  nearly  parallel  sides,  not  encroaching  on  the  superciliaries  in  front; 
front  margin  not  quite  equilateral.  Occipitals  a  little  narrowed  and  divaricate 
behind.  Nasals  narrow,  postnasal  longer  than  high  ;  loreal  very  small,  quad- 
rate, on  one  side  confluent  with  postnasal,  and  not  encroaching  on  the  single 
preocular.  The  latter  is  therefore  wide  ;  it  just  appears  on  the  upper  plane. 
One  large  postocular,  the  place  of  a  small  inferior  is  occupied  by  the  angle  of 
the  large  sixth  upper  labial. 

Superior  labials  eight,  seventh  higher  than  long,  fourth  and  fifth  and  scarce- 
ly the  third  entering  orbit.  Temporals  J,  the  anterior  only  enlarged.  In- 
ferior labials  ten,  six  in  contact  with  the  genials ;  the  pairs  of  the  latter  about 
equal. 

Total  length  24  in.  6  lin. ;  length  of  tail  5  in.  2  lin. ;  of  gape  of  mouth  9  lin. 

Above  green  ;  lower  surfaces  with  lips,  and  lower  part  of  rostral  plate,  yel- 
low, separated  from  nostril  to  rictus  oris  from  the  green  by  a  black  band.  A 
black  line  commences  about  the  length  of  the  tail  in  advance  of  the  vent,  on 
the  suture  of  the  third  and  fourth  rows  of  scales,  and  extends  to  the  end  of  the 
tail  on  each  side. 

From  the  elevated  valley  of  Quito.     No. 

Since  its  establishment  by  the  author,  in  1862,  this  genus  has  received 
several  additions.     The  species  known  are  as  follows: 

0.  c  o  b  e  1 1  a  L.  0.  b  r  e  v  i  c  e  p  s  Cope.  0.  d  o  I  i  a  t  u  s  Neuwied.  0. 
m  er  rem  ii  Neuwicd.  0.  alticolus  Cope.  O.  typhlus  Linn.  0.  Ti- 
r  i  d  i  s  ( Liophis  viridis  Giinther,  Ann.  Mag.  N.  H.  1862).  0.  dorsalis  Peters, 
(Liophis  d,j  Monatsberichte  Ac.  Wiss.  Preuss.  1863,  283). 

Liopuis  reoinj{  Linn.,  Wagler.     Coronella  Schl. 
From  Napo  and  Amazon. 

Liophis  almadensis.     Xatrix  almada  Wagl.     Liophit  wagleri  Jan. 
The  adult ;    the  specimen  figured  by  Wagler  and  Spix  appears  to  be  young. 
Napo  and  Maranon. 
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Ltopnts  PTGii>«tJS  Cope,  Bp.^nov. 

This  species  is  much  the  smallest  of  its  genus;  in  size  and  appearance  it  is 
like  a  burrowing  snake  of  the  Calamarinae,  but  its  dentition,  squamation, 
pores,  and  even  style  of  coloration,  are  those  of  this  genus.  It  is  undoubtedly 
adult  or  nearly  so. 

Head  slightly  distinct,  ovate,  narrowed  in  front,  muzzle  slightly  prominent. 
Rostral  plate  much  broader  than  long,  just  visible  from  above.  Internasals 
broader  than  long.  Frontal  large,  elongate,  longer  than  muzzle  in  advance  of 
it,  sides  straight;  superciliaries  rather  narrow.  Occipitals elongate,  including 
a  notch  behind,  each  bounded  by  two  large  temporals  and  1^  small  scales. 
Postnasal  lower  than  prenasal,  loreal  still  lower,  subquadrate  encroaching  on 
the  preocular.  Latter  scarcely  visible  from  above.  Postoculars  two,  inferior 
half  superior,  both  in  contact  With  temporal.  Upper  temporal  bounded  by 
three  scales,  anterior  larger,  Joining  last  labial.  Superior  labials  seven,  third 
and  fourth  entering  orbit,  sixth  largest.  Inferior  labials  eight,  five  in  contact 
with  genial s.     hatter,  pairs  equal. 

Scales  in  seventeen  rows,  uniporous,  those  of  the  first  larger. 

Total  length  7  in.  2  1. ;  tail  1  in.  1-5  lin. ;  that  is  6-3  in  the  whole.  Thus 
this  portion  is  shorter  than  in  the  geuus  generally ;  it  is  quite  stout.  Gastro- 
■teges  12-8,  anal  1  |  1,  urosteges  31. 

Above  deep  olive,  leaden  on  the  sides  and  the  ends  of  the  scuta.  Below 
uniform  yellow.  A  black  line  from  orbit  to  anterior  lower  angle  of  last  labial. 
A  broad  black  collar  which  encroaches  on  the  occipitals,  which  is  directed 
backwards  and  does  not  reach  the  gastrosteges.  Continuous  with  the  ex- 
tremity of  thiS)  on  the  second,  third  and  fourth  rows  of  scales  is  a  series  of 
small  black  spots  separated  by  intervals  of  from  three  to  two  rows  ;  near  the 
middle  of  the  length  these  join  and  form  a  black  band,  which  extends  to  the 
end  of  the  tail.  The  median  dorsal  region  becomes  darker,  and  on  the  pos- 
terior fourth  forms  an  indistinct  band.  Where  the  epidermis  is  lost  and  the 
skin  is  stretched  the  scales  are  white-edged.  Top  of  head  darker  brown  than 
sides.     Lips  not  margined. 

One  specimen,  6,668,  from  Napo  or  neighboring  pt.  of  Maranon. 

Drom icus  LATERISTRIGA  ?     Ltophu  lateristriga  Berthold,  Jan's  Iconographie  des 

Ophidiens. 

The  individuals  in  the  collection  differ  from  Jan's  figure  in  a  less  distinct 
lateral  stripe,  and  presence  of  occipital  cross-band.  It  is  not  probably  distinct. 
A  description  is,  however, added: 

Body  cylindric,  head  fiat,  muzzle  short.  Scales  in  seventeen  rows.  Supe- 
rior labials  eight,  fourth  and  fifth  margining  orbit,  second  to  sixth  inclusivei 
higher  than  long.  Loreal  higher  than  long ;  nasals  nearly  equal ;  one  large, 
one  small  inferior  preocular ;  the  superior  sometimes  divided.  Postoculars 
two,  both  in  contact  with  the  only  elongate  temporal.  The  latter  is  followed 
by  two  rhombic  temporals,  the  first  one  above  the  seventh  and  eighth  labials  ; 
and  two  scales  on  margin  of  occipital.  Occipitals  narrowed  behind,  as  long 
as  width  between  outer  margins  of  superciliaries  behind.  Frontal,  anterior 
and  superciliary  borders  equal ;  prefrontals  broader  than  long,  rostral  scarcely 
Tisible  from  above,  much  broader  than  high.  Length  of  muzzle  from  oiJ|)osite 
anterior  margin  eye,  equal  width  frontal  and  one  superciliary  shield  in  front. 
Inferior  labials  eight,  fifth  largest,  seventh  next.  Posterior  genials  equal  an- 
terior. Gastrosteges  155 ;  anal  1  |  1 ;  urosteges  69-1- ;  tail  probably  one- 
third  or  more  lost. 

Color  above,  a  rich  dark  brown,  the  sides  of  the  head  darker ;  an  irregular 
yellow  band  passes  across  the  middle  of  the  superior  labials  and  passes  round 
the  nape  on  the  fifth  row  scales  behind  the  occipital  plates  and  joins  its  fellow. 
A  yellowish  band  passes  along  the  outer  margins  of  the  two  pairs  of  frontals,  the 
Superciliaries  and  the  anterior  third  of  the  occipitals,  interrupted  at  each  suture. 
The  dark  of  the  upper  surface  extends  on  the  gastrosteges,  and  is  traversed 
for  a  considerable  part  of  the  length,  and  by  a  faint  line  forward,  by  a  streak 
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on  the  middle  of  each  scale.  A  similar  line,  equally  indistinct,  traverses  the 
scales  of  the  fifth  row,  becoming  more  apparent  on  the  tail.  Color  of  lower 
surfaces  deep  orange  red ;  lower  labials  and  chin  blackish. 

Length  of  head  and  body  16  in.  9  lin. 

This  species  is  nearest  theD.  brevirostris  Peters,''^  andD.  tem  poralirf 
Cope.  The  two  preorbitals,  single  large  temporal,  coloration  and  other  points 
distinguish  it  Its  form  is  that  of  Pliocercus  Cope,  but  belongs  to  Dromicus  on 
account  of  its  diacranterian  dentition. 

Two  specimens  (6702)  from  the  elevated  valley  of  Quito. 

Tachymenis  canilatus  Cope,  sp.  nov. 

This  species  differs  from  the  known  species  in  a  more  slender  form ;  and  in 
general  appearance  approaches  the  Lygophis  elegans  of  Tschudi. 

Scales  in  nineteen  rows,  elongate,  thin,  with  single  terminal  pores.  Supe- 
rior labials  eight,  fourth  and  fifth  bounding  orbit,  sixth  larger  than  seventh. 
Inferior  labials  ten,  fifth  and  sixth  long  and  narrow.  Posterior  geneials  longest 
Nasals  large,  distinct;  loreal  long  as  high,  lower  in  front;  preocular  single, 
just  reaching  vertical ;  postoculars  two.  Temporals  1 — 1 — 2,  the  middle  one 
largest,  Parietals  narrowed  behind,  whole  plate  one-fifth  longer  than  frontal, 
common  suture  one-fifth  shorter  than  same.  Frontal  narrower  than  each  so- 
perciliary,  spreading  a  little  in  front.  Muzzle  fiat,  internasals  longer  than 
broad,  canthus  rostralis  strong.  Rostral  small,  flat  Gastrosteges  ls^9,  anal 
1 — 1,  urosteges  98.     Total  length  18  in.  4  I. ;  of  tail  5  in.  4  ;  of  gape  6  lin. 

Color  leaden  gray  on  the  sides,  bounded  above  on  the  sides  by  a  faint  black- 
ish streak ;  dorsal  region  brownish  grey,  with  a  donble  row  of  brown  spots, 
when  confluent  covering  five  rows  of  scales.  On  the  posterior  half  the  body 
and  tail  they  unite  into  a  vertebral  band,  which  is  separated  from  the  gray  of 
the  sides  by  a  pale  brown  band.  A  dark  band  through  frontal  plate,  split  by 
a  pale  one;  a  pair  of  white  dots  on  the  parietals,  as  in  Tropidonotns  sp. 
Lips  and  belly  below  light  yellow,  the  former  brown-specked  medially,  black 
margined  above  posteriorly.  A  brown  band  outside  of  muzzle.  Each  gas- 
trostege  with  a  row  of  brown  dots  its  whole  length. 

This  species  was  not  obtained  by  the  Orton  expedition,  but  was  sent  from 
Guayaquil  to  the  Smithsonian  Institution  in  a  collection  made  by  Messrs. 
Destruger  and  Reeve. 

CoNioPHANBS  DROMiciFORMis  Cope,  Proc.  Acad.  1866,  128.     TackymenU  drawud- 

formis  Peters,  Monatsberichte  Preuss.  Ac.  1863,  273. 

In  four  specimens  of  this  species  I  find  no  scale -pores,  and  but  one  preocu- 
lar.  Prof.  Peters  describes  scale-pores  as  present  in  his  types,  but  I  failed  to 
see  them  on  examination  of  the  same  specimens,  which  be  permitted  me  to 
make.  This  character  alone  distinguishes  this  genus  from  Tachymenis, 
though  I  ascribed  the  same  importance,  on  a  former  occasion,  to  a  supposed 
difference  in  the  number  of  preocular  plates..  That  this  is  of  little  value  in  this 
case,  I  can  now  agree  with  Peters  in  believing. 

From  Guayaquil.     No.  6G89. 

Rhadinu«a  chrysostoma  Cope,  sp.  nov. 

Thif  species  agrees  with  those  of  Rhadinsea  m  technical  characters  only. 
Its  proportions  arc  those  of  Opheomorphus,  from  which  it  differs  in  the  entirely 
equal  teeth.  It  might  be  referred  to  Hypsirhynchus,  but  in  that  genus  there 
is  a  single  scale-pore,  in  the  present  they  are  wanting.  The  vertebrae  are  not 
furnished  with  hypapophyses  on  the  posterior  third  of  the  length,  but  are 
keeled  below. 

Head  elongate  oval,  quite  distinct;  muzzle  truncate  when  viewed  from  above 
or  in  profile,  not  projecting.  Rostral  plate  scarcely  visible  from  above ;  prc- 
nasal  higher  than  postnasal ;  loreal  high  as  long,  encroaching  very  little  oa 
preocular,  which  latter  does  not  reach  frontal.     Oculars  1 — 2,  temporals  1 — 2. 


*  Monatsberichte  Preuss.  Aoademie  Wias.  1868k  880l 
t  Proc  A  N.  Sol.  1860, 307. 
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Anterior  touching  both  postoculars.  Labials  8 — 10;  the  upper  with  fourth 
and  fifth  entering  orbit,  chiefly  the  fourth,  which  is  longer  than  fifth.  All 
longer  than  high,  the  seventh  largest,  longer  above  than  on  labial  border. 
Genials  long,  anterior  longer  than  posterior.     Frontal  elongate  with  nearly 

Parallel  and  slightly  concave  sides ;    occipitals  moderate,  narrowed  behind, 
cales  in  seventeen  rows,  all  of  nearly  equal  size  and  rather  broad. 
Total  length  8  in.  4  lin. ;  of  tail  1  in.  6  1.;  of  gape  5-35  lines.     The  tail  is 
thus  as  short  as  in  Opheomorphus.     Eyes  rather  small.    Intemasals  about  as 
wide  as  long.     Gastrosteges  157  ;  anals  1  |  1 ;  urosteges  57. 

Upper  surface  of  head  and  body  dark-brown,  which  is  bordered,  except  just 
behind  the  head,  by  a  series  of  small  round  brown  spots  on  each  side,  which 
become  a  band  on  the  posterior  fourth.  Below  this  and  ground  of  belly  yel- 
low, which  is  prolonged  as  a  band  along  upper  labials  to  rostral,  leaving  a 
black  labial  margin.  Belly  with  black  cross-bars  and  halves,  more  sparse 
posteriorly,  confluent  anteriorly  on  the  fourth  of  the  length ;  this  is  here  and 
there  spotted  with  yellow. 

From  the  Napo  or  Maranon.  No.  6665.  This  single  specimen  is  probably 
not  fully  grown. 

If  ASTXCOPHIB  PULCHRICBPS  Cope,  Sp.  UOV. 

This  species  is  described  frotn  a  specimen  twenty-one  inches  long,  and  not 
probably  adult.  The  coloration  of  the  dorsal  region  has  considerable  resem- 
blance to  that  of  the  young  of  M.  r  a  p  p  i  i  Gthr. 

Rather  slender,  the  head  quite  distinct,  rather  short,  somewhat  flattened  and 
with  broad  muzzle.  Tail  3*6  times  in  the  total  length.  Superior  labials  eight,  the 
anterior  short,  the  two  posterior  elongate,  the  third,  fourth  and  fifth  in  contact 
with  the  eye,  the  fifth  and  sixth  elevated.  Orbitals  one — two ;  the  loreal 
higher  than  long ;  temporals  2  |  2  on  each  side,  the  upper  anterior  the  small- 
est. Intemasals  broader  than  long,  rostral  prominent,  scarcely  visible  from 
above.  Frontal  little  concave  laterally,  least  width  little  less  than  -5  length 
and  equal  greatest  width  the  supeiciliaries.  Greatest  length  occipitals  ex- 
ceeds same  of  frontal ;  they  are  truncate  behind,  and  with  straight  outer  mar- 
gins.    Inferior  labials  ten  ;  pregenials  much  shorter  than  postgenials. 

Scales  of  body  smooth,  in  seventeen  rows,  second  as  large  as  the  others. 
Gastrosteges  170,  anal  1  |  1,  urosteges  100. 

Ground  color  above  and  below  dark-blue  gray,  which  is  largely  obscured  in 
the  following  manner:  A  series  of  quadrate  black  spots  extends  from  nape  to 
near  end  of  tail,  alternating  with  a  lateral  series  of  the  same,  without  line  of 
demarkation  between.  Each  spot  is  separated  from  the  next  by  a  cross-bar  of 
ground  color,  in  which  all  the  scales  are  white-edged.  These  bars  are  pro- 
longed on  the  gastrosteges,  and  their  extremities  fall  into  a  line  of  yellow  spots 
on  a  blackish  band,  which  extend  on  each  side  to  vent.  The  cross-bars  are 
only  one  scale  wide.  A  black  nuchal  cresent,  which  extends  as  a  band  on 
each  side  through  orbit  round  end  of  muzzle.  This  sends  a  bar  to  the  edge  of 
the  lip  at  the  orbit  and  angle  of  mouth,  which  connect  on  the  lip.  Gular 
region  black  with  numerous  yellow  spots.  Top  of  head  dark  brown,  with 
numerous  paler  brown  marks  within  the  margin  of  each  scale. 

One  sp.  (6704)  from  the  plateau  valley  of  Quito. 

Mabticophis  brunnxus.     Herpetodryat  brunneu$  Gunther,  Catal.  116.     Drymo- 

biut  Cope.  Pr.  A.  N.  Sci.  1860. 

Two  sp.  (6705),  one  from  Guayaquil  and  one  from  valley  plateau  of  Quito. 
Both  belong  to  a  variety  with  an  indistinct  series  of  small  dark  spots  on  each 
side  of  the  vertebral  line,  forming  an  incomplete  longitudinal  streak. 

Herpktodry^s  carinatus  Boie,  Linn. 

Valley  of  Quito;  Guayaquil;  Napo  and  Maranon,  6706,  6682,  6661,  the  last 
all  of  the  var.  fuscus. 

Spilotks  piceus  Cope,  sp.  nov. 
This  species  exhibits  the  isodont  dentition  and  entire  anal  plate  of  Spilotes, 
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with  the  cjlindric  body  and  elongate  tail  of  Bascaniam.  The  relative  length 
of  tail,  within  the  proportions  included  by  the  genera  in  question,  is,  however, 
a  more  variable  character  than  the  integrity  of  the  anal  plate  as  a  generic 
feature  in  our  estimation.  I  therefore  refer  it  to  the  Spilotes  series.  The 
divided  anal  plate  is  also  characteristic  of  Masticophis,  (Peters  describes  a 
Mexican  species  in  which  he  says  it  is  variable] ;  this  species  is,  however,  more 
massive  than  these,  and  generally  proportioned  as  the  Bascaninm  constric- 
tor. 

Scales  in  fifteen  rows,  broad,  subequal,  all  smooth.  Tail  3*6  times  into  the 
total  length.  Head  rather  distinct,  ovate,  muzzle  not  prolongfed.  Anterior 
margin  four-fifths  total  length  ;  lateral  margins  slightly  concave.  Prefrontals 
broader  than  long.  Occipitals  concavely,  continuously  truncate  behind ;  tem- 
porals 2  I  2,  entirely  in  contact  with  two  last  labials.  Only  one  small  plate  be- 
sides bounding  occipital.  Superior  labials  eight,  fourth  and  fifth  bounding 
orbit ;  sixth  subtriangular,  in  contact  with  lower  postocular.  Postnasal  higher 
than  prenasal,  loreal  higher  than  long,  one  pre-  two  short  postoculars.  Inferior 
labials  nine  ;  postgenials  considerably  longer  than  the  pregenials.  The  ros- 
tral plate  is  rather  narrowed  and  with  concave  sides ;  it  is  barely  visible  from 
above. 

Above  and  gastrosteges  to  one-fourth  their  length  on  each  side,  deep  black. 
Lower  surfaces,  with  upper  labial  shields,  yellow  ;  black  margin  divi<Ung  two 
last  labials  horizontally ;  no  dark  margins  to  labials. 

Total  length  51  in.  8  lin. ;  of  UU  13  in.  81.  Gastrosteges  169 ;  anal  I; 
urosteges  92. 

This  fine  species  is  from  the  Napo  or  Upper  Maranon.    No.  6660. 

To  this  genus  must  be  referred  the  Oeoptpat  eollartt  and  O.  fiaviventrit  Stein- 
dachner  rSitzungsber.  Wien,  1867,  271),  while  the  name  Qeoptytu  applied  to 
Goryphodon  pantherinus  and  C.  constrictor  of  the  Erp.  G^n^rale  must 
become  a  synonym  of  Bascanium,  Baird  and  Girard.  O,  eoUarU  is  Sp.  m  e  1  a- 
n  u  r  u  s,  from  Mexico,  while  the  G,  fiaviverUria  is  too  near  Sp.  c  o  r  a  i  s. 

Thrasops  cupbbus  Cope,  sp.  nov. 

A  slender,  cylindric  species,  with  an  unusually  short  broad  bead. 

Scales  in  fifteen  longitudinal  rows,  the  three  median  a  little  larger  than  the 
others  and  equal,  the  median  five,  keeled,  the  keels  invisible  or  nearly  so,  when 
the  epidermis  is  lost.  Head  flat  above,  muzzle  contracted  and  short.  Rostral 
plate  little  visible  from  above,  much  broader  than  high,  intemasals  subtrian- 
gular, behind  broad  as  long.  Prefrontal  on  one  side  descending  to  labials,  on 
the  other,  all  below  the  canthus  rostralis  cut  off  as  a  large  loreal.  Frontal 
not  longer  than  sopercilaries,  with  concave  sides  and  a  right  angle  behind. 
Occipitals  well  developed,  broad,  broadly  truncate  behind,  bounded  by  five 
temporals.  The  anterior  of  these  is  much  the  largest  and  in  contact  with 
three  labials  and  the  postoculars;  behind  it  a  second  large  plate  borders  the 
last  labial  only.  Superior  labials  eight,  none  elevated,  fourth  and  fifth  mar- 
gining orbit ;  oculars  one,  two,  the  inferior  posterior  minute.  The  long  narrow 
nasal  is  acuminate  posteriorly,  and  borders  the  first  and  half  the  second  labial, 
and  the  internasal  plate  exactly. 

The  number  (15)  of  rows  of  scales  is  retained  on  the  neck.  Total  length 
20*5  in. ;  of  tail  8  in. ;  of  gape  of  mouth,  5*5  lines.  Gastrosteges  152,  anal 
divided  (generic  char.) ;  urosteges  136. 

Color  above  metalic  copper  color,  with  the  shades  at  the  bases  of  the  scales, 
and  cross-shades  of  the  same  on  the  anterior  half  of  the  body.  A  narrow 
dark  streak  from  nasal  plate  along  upper  edges  of  labials ;  the  latter  and  chin 
yellowish  white,  below  brown  copper  colored,  with  darker  dashes.  When  the 
epidermis  is  lost,  which  very  readily  occurs,  the  derm  appears  of  a  coppery 
silver  color. 

From  the  Napo  and  Maranon.    No.  6666. 
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Tbrasops  occiDBNTALiBy  Ahxtulla  occtdentalu  Giinther,  Proc.  Zool.  Soc.  Lond. 
1859,  412. 
From  Guayaquil,  from  Messrs.  Detruger  and  Reeve. 

OXYBKLIS  ACUMINATUB,    Wicd. 

Guayaquil,  6687. 

Olisthknbs  C0B0NATD8,  Sct/toU  coronatUMj  Dum.  Bibr.  Gthr. 

OxTBHOPUS  BBBiV,  Dum.  Bibr.  yii,  1056. 

From  the  valley  of  Quito.    The  stomach  contained  a  Liocephalas. 

Lbptognathus  bucbphalus  Cope,  Dipsaa  Scbleg.  Diptadomarus  indieus  Dum. 
Bibr.  Diptacbmorus  bueephaltu  Jan.  Leptognathut  indieut  Gunther.  Tab. 
Seba,  zliii,  4-5. 

This  species  is  no  doubt  the  type  of  Laurenti's  genus  Dipsas,  as  I  hare 
pointed  out,  (Proc.  Acad.  1860)  but  by  the  rule  of  exclusion,  as  Leptognathus 
was  first  taken  from  it,  the  remaining  species,  to  which  Dum^ril  and  Bibron 
applied  the  name  Triglyphodon,  should  retain  the  original  name. 

Fine  specimen  ;  Napo  or  Maranon. 

As  the  species  in  the  Academy  are  not  embraced  in  the  Erpetologie  G^n^rale 
and  other  works,  I  give  a  synopsis  of  those  known  to  me,  six  of  them  not 
described  in  any  general  work.  The  species  not  embraced  in  the  Equador  col- 
lections are  described  at  the  end  of  the  catalogue.  I  have  been  aided  in  this 
bj  Jan's  Elenco  serpentium. 

Group   I.    Dorsal  scales  smooth,  a  larger  vertebral 

series ;    anterior  genials  very  short ;    two  pairs  of 

inferior  labials  in  contact  in  advance  of  the  genials. 

{Diptadomorus  D.  B.  Jan.) 

Scales  in  13  rows ;  a  large  preocular ;  above  and  below  liver 

brown,  with  broad  lighter  cross  bars,  which  terminate 

in  a  bright  yellow  spot  on  the  edges  of  the  gastrosteges ; 

six  genials,  with  lateral  plates  behind bugbphala. 

Scales  in  fifteen  rows ;  no  preocular ;  four  genials ;  dark 
brown,  with  darker  cross-bars ;  below  yellow  with  lat- 
eral dark  spots tabibqata. 

Group  II.  Scales  smooth,  vertebral  series  larger ; 
anterior  genials  small,  preceded  by  one  pair  of 
labials ; 

«.  Loreal  plate  not  reaching  the  orbit. 
Two  preoculars,  two  postoculars,  scales  in  thirteen  rows ; 
vertebral  plates  reaching  occipital ;  nine  upper  labials ; 
chestnut  brown,  with  black  yellow-edged  discs  on  the 
sides  which  become  confluent  into  broad  cross  rings  an- 
teriorly, separated  by  yellow ;  head  black  with  yellow 
collar  and  cross  band  on  muzzle oatbsbti. 

tftA,  Loreal  plate  entering  the  orbit. 

/?.  Two  postoculars. 

Thirteen  series  of  scales,  (ten)  eleven  superior  labials,  one 
preocular,  twelve  inferiors,  six  genials,  without  laterals, 
vertebrals  not  reaching  occipitals ;  light,  a  series  of 
broad  rounded,  brown  light  edged  dorsal  spots,  just 
reaching  gastrosteges  ;  belly  unspotted pavonina. 

Fifteen  series  scales,  nine  superior  labials,  no  preoculars, 
eleven  inferiors,  four  genials,  no  lateral  genials,  verte- 
brals not  reaching  occipitals  ;  much  compressed ;  yellow 
with  broad  brown  entire  annuli ;  nape  and  temples  and 
spots  on  muzzle  yellow abtigulata. 
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Fifteen  series  scales,  seven  superior,  nine  inferior  labials; 
two,  one,  or  no  preocular;  six  genials,  with  laterals, 
yertebrals  broader,  body  shorter ;  brown,  with  continu- 
ous or  alternate  narrow,  dark  brown  yellow-edged  cross 
bars ;  belly  with  few  lateral  spots,  top  of  head  with  fire 
dark  light-edged  ocelli -. mikahii. 

Fifteen  series  scales,  vertebral  little  larger;  seven  superior, 
eleven  inferior  labials ;  six  genials,  no  laterals  ;  less  com- 
pressed ;  yellow,  black  specked,  with  broad  black  equal 
annuli,  not  quite  complete,  on  the  belly,  and  dorsal  black 
spot  between ;  head  black,  varied  above,  belly  much 
black  spotted obbas. 

00,  Three  or  four  postoculars. 
Vertebral  series  larger,  no  preoculars;  ten  superior  and  infe- 
rior labials,  six  genials  with  laterals;  fifteen  rows 
scales ;  light  brown  with  a  series  of  blackish  cross 
bands,  very  broad  anteriorly,  much  narrower  and  more 
numerous  on  most  of  the  length  ;  a  series  of  brown 
spots  below inMqmwABCiAiAs 

Group  III.     Scales  smooth,  vertebral  series  larger ; 
anterior  genials  forming  a  long  pair  as  in  other  ser- 
pents, preceded  by  one  pair  labials.     (Petalogna" 
thus  D.  B. 
Fifteen  rows  scales,  dorsal  series  not  reaching  occipitals ;  no 
preoculars,  two  postoculars  ;  four  genials,  no  laterals ; 
thickly  brown  dusted,  with  brown  yellow-edged  dorsal 
cross  bars  which  are  or  are  not  continuous  with  a  late- 
ral series  which  is  continued  on  a  portion  of  the  gas- 
trosteges  ;  below  yellow HiBfTLATA. 

Group  lY.    Scales  smooth,  dorsal  series  not  larger ; 

anterior  genials  elongate,  colubriform,  preceded  by 

one  pair  of  labials. 

Thirteen  rows  of  scales,  no  pre-,  two  postoculars ;   seven 

superior,   eight  inferior  labials;    three   pairs    genials, 

without  laterals ;  black  with  yellow  rings  continuous 

on  the  belly  but  not  on  the  anterior  parts  above  ;  yellow 

scales  black  edged  ;  temple  and  nape  yellow amthbaoofs. 

Group  y.       Scales  equal,    smooth ;    genials  short, 
broad,  preceded  by  two  pairs  of  labials. 
Fifteen  rows  scales,  one  preocular  and  a  subloreal,  three 
postoculars,  nine  superior,  eleven  inferior  labials ;  slen- 
der, compressed ;  black   with  narrow  yellow  annuli ; 
chin  all  black,  a  yellow  collar BBiviFACtis. 

Group  YI.  Scales  equal,  smooth ;  genials  short, 
broad,  preceded  by  one  pair  inferior  labials. 
Form  little  compressed,  scales  in  fifteen  rows;  eleven 
superior,  eight  inferior  labials ;  no  preoculars,  two 
postoculars ;  four  genials  without  laterals ;  yellow 
brown,  with  three  rows  black,  yellow  edged  subquad- 
rate  spots,  which  unite  in  front  and  become  also 
longer;  head  spotted,  small  spots  on  sides  of  belly tuboida. 

Group    YII.      Scales  equal,    several    dorsal    series 

keeled  ;  first  pair  of  genial  plates  short,  preceded  by 

one  pair  of  labials  only.     (Tropidodipaas  Gthr.) 

Head  more  elongate,  scales  in  seventeen  rows;  two  anterior, 

two  posterior  oculars ;  three  pairs  genials,  seven  upper 
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labials  ;  black  with  nearly  equal  yellow  annali ;  not  com- 
plete on  belly....; fabciata. 

He&d  short,  broad  ;  scales  in  seventeen  rows,  the  three  me- 
dian only  keeled  ;  one  preocular,  loreal  reaching  orbit, 
two  postocnlars,  three  pairs  genials ;  six  superior,  nine 
inferior  labials  ;  black  with  narrow  yellow  rings,  yellow 
scales,  black  tipped sartorii. 

The  seven  groups  of  this  genus  do  not  represent  genera,'  but  rather  sections, 
for  the  following  reasons.  The  vertebral  series  of  dorsal  scales  is  so  reduced 
in  L.  o  r  e  a  s  Cope,  as  to  constitute  it  a  link  between  the  two  types  in  this  re- 
spect. The  keels  are  so  weak  in  L.  sartorii  Cope,  and  the  allied  L.  a  n  t  h  r  a- 
c  o  p  s  Cope  being  smooth,  this  character  appears  to  have  no  more  than  spe- 
cific value.  The  elongate  pregenials,  appear  to  constitute  a  strong  distinction, 
but  in  one  of  our  numerous  L.  nebulata  they  are  divided  as  in  other  species. 
Lastly,  the  peculiarity  of  the  junction  of  two  inferior  labials  is  less  to  be  relied 
on,  in  view  of  the  fact  that  in  one  of  our  L.  bucephala  there  is  one  on  one 
side  and  two  on  the  other  in  front  of  the  genials. 

Leptognathus  catrsbti  Gunther,  Coluber  Weigel,  Stremmatognathut  D.  B. 
Apparently  abundant  on  the  Napo  and  Upper  Maranon. 

LbPTOONATHUS  0RBA8  CopO,  Sp.  UOV. 

Body  less  compressed  posteriorly  than  anteriorly.  Frontal  plate  broader 
than  long,  very  obtuse  behind.  Occipitals  1-75  times  longer,  narrowed  and 
divergent  behind.  Temporals  one  large  anterior  higher  than  long,  in  contact 
with  both  postoculars ;  two  broad  ones,  lower  joining  last  labial,  then  a  row 
of  four.  Four  anterior  labials  not  narrowed,  third,  fourth  and  fifth  entering 
the  orbit ;  the  three  last  longer  than  high. 

Dorsal  band  wider  anteriorly,  approaching  on  the  sides ;  behind  they  are 
not  all  continuous,  but  alternate  on  the  sides,  then  also  the  light  intervals  are 
much  obscured,  no  black  collar.  Chin  and  throat  yellow.  An  irregular  black 
yellow  edged  band  on  each  side  of  head  from  behind  occiptals  to  middle  of 
superciliaries  ;  other  head  plates  with  similar  black  margins.  Upper  labials 
yellowish,  with  a  black  line  from  loreal  plate,  one  from  orbit,  and  a  broad  one 
over  last  labial,  including  two  last  lower  labials.  Belly  largely  obscured  with 
black. 

Gastrosteges  180,  anal  1 ;  urosteges  90. 

Total  length  26  in. ;  of  tail  7  in.  ;  of  gape  of  mouth  8  lines. 

From  the  elevated  valley  of  Quito.     (No.  6707.) 

Leptognathus  nebulata  Gunther,  Jan.     ColuberlAxm,    Dipttu  Schleg.    Peta' 

lognaikiu  Dum.  Bibr. 

No.  6708  from  the  valley  of  Quito. 

This  species  is  the  most  extensively  distributed  of  the  g^nns.  It  ranges 
from  the  Tierra  Caliente  of  Vera  Cruz  (Sumichrast)  to  Nicaragua  (Caldwell) 
to  Caraccas  (Ashmead)  and  Dutch  Guiana  (Hering) ;  according  to  Gfinther 
from  Pernambuco. 

HiMANTODBS  CEMOHOA  L.,  D.  and  B. 
Napo  and  Maranon.    No.  6670. 

Leptodira  annulata  Linn.,  Fitz. 
Napo  and  Maranon,  and  Guayaquil. 

PR0TER00L7PHA. 

Pelamis  bigolor. 

From  Guayaquil  and  Panama,  apparently  not  rare. 

Elaps  lbmniscatus  Linn. 
Guayaquil,  (6685.) 

1868.] 


110  FBOCEEDINOB  OF  THE  ACADEMY  OF 

Elaps  MIPARTITU8  Dam.  Bibr. 

Four  specimens  from  Guayaquil,  and  one  from  the  yallej  of  Quito. 

Elaps  imperator  Cope,  sp.  nov. 

This  is  a  species  of  the  E.  corallinns  gproup,  and  is  nearest  to  the  series  B. 
II.  a.  y.  cui.  of  Gunther's  synopsis  of  individuals  of  this  genus  ;*  or  to  the  E. 
ornatissimusof  Jan.  It  differs  from  the  latter  and  from  all  others,  in 
that  the  black  bands  are  wider  than  the  red  and  cease  at  the  third  row  of 
scales,  not  extending  on  the  first  two,  or  on  the  gastroteges.  The  two  rows 
are  margined  with  black  on  a  yellow  ground.  Black  bands  7*5,  red  ones  5 
scales  wide  ;  scales  in  the  latter,  of  the  first  row,  narrowly,  of  the  two  following 
broadly  tipped  with  black  ;  the  remaining  dorsal  series  entirely  black  or  with 
a  faint  basal  shade  of  red.  Yellow  margins  on  half  scales  alternating.  The 
red  bands  cross  the  belly  on  two  and  a  half  g^astrosteges.  Top  of  head  and 
nape  black,  except  outer  half  of  intemasal  and  prefrontal  plates,  which  with 
the  labials  are  yellow.  Labials  black  edged,  not  in  contact  with  temporals, 
which  are  yellow  edged  at  bases.  Lower  lip,  rostral  plate,  chin  and  belly  un- 
spotted, yellow.    Two  postoculars,  Gastrosteges  225,  anal  1  |  1 :  urosteges  37. 

Total  length  2  ft.  3  in.  4  lin. ;  of  tail  2  in.  7  1. 

From  the  Napo  and  Maranon  ;  one  specimen. 

It  is  difficult  to  imagine  a  more  elegantly  colored  species  of  this  beantiful, 
but  venomous  genus.  Dr.  Gunther  has  shown  the  inconstancy  of  colors  in  some 
species  of  the  genus.  Within  certain  limits  the  species  are  very  constant,  as  I 
have  had  occasion  to  observe  in  numerous  specimens  of  E.  lemniscatus,  E. 
elegans,  E,  mipartitus,  E.  nigrocinctus,  E.  euryxanthus,  E.  fulvius,  etc. 

SOLENOOLYPffA. 

Telburabpis  nitida  Cope.    Lachetit  mtida  Gunther,  Proc.  Zool.  Lond.,  1859. 
From  Guayaquil. 

Trioonocephalus  brasilienbis.     Botkropt  jararaea  Wagl.     CfroMpedoeephalut 

Gray. 

Three  specimens  from  Napo  and  Upper  Amazon ;  the  smallest  with  fifteen 
urosteges  behind  the  vent,  undivided. 

Trioonocephalus  xanthoobammub  Cope,  sp.  nov. 

Form  rather  elongate ;  head  elongate,  muzzle  short.  Scales  of  body  in 
twenty-seven  longitudinal  series,  not  strongly  keeled,  the  dorsal  narrow,  those 
of  the  first  row  ovate,  longer  than  broad.  Scales  of  the  whole  top  of  the  head 
small,  smooth,  nine  or  ten  rows  between  the  large  superciliary  shields.  Four 
elongate  plates  in  a  row  on  top  of  the  end  of  the  muzzle,  which  are  bounded 
behind  by  four  much  smaller  ovate  ones.  Superior  labials  seven,  the  second 
bounding  the  pit  anteriorly  ;  the  last  five  large  and  of  nearly  equal  size,  infe- 
rior labials  eleven,  the  two  anterior  broadly  in  contact  in  front  of  geneials. 
Two  preoculars  are  loral,  two  nasals;  rostral  elevated.  Gastrosteges  196, 
urosteges  54. 

Color  above  very  dark  olive,  with  a  zigzag  yellow  line  on  each  side  from  the 
head  to  the  origin  of  the  tail,  the  apices  of  the  open  Vs  usually  meeting  on 
the  vertebral  line,  enclosing  dorsal  rhombic  spaces  and  lateral  triangles.  The 
bases  of  the  triangles  embrace  seven  or  eight  transverse  series  of  scales. 
Gastroteges  black,  paler  medially,  with  yellow  irregular  spots  at  their  extrem- 
ities. Gular  region,  chin,  and  superior  labials  bright  yellow  ;  a  bright  golden 
band  round  the  end  of  the  muzzle,  involving  the  greater  part  of  the  supercil- 
iary plates,  passes  to  the  nape,  and  is  bounded  below  by  a  black  band  from  eye 
to  angle  of  mouth ;  top  of  head  black,  with  a  pair  of  undulating  yellow  bands 
from  the  nape  which  meet  on  the  vertex  forming  a  Y . 

•  Ann.  Magas.  N.  Hist,  1869, 171. 
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Inches. 
Total  length 60-7 

Length  of  rictus  orig 1-75 

Length  of  tail 7-6 

Width  between  outer  margins  superciliary  plates 0*7 

From  Pallatanga,  Equador.     Two  specimens. 

BATRACHIA. 

ANURA. 

ARCIFERA. 

CiKCLiDiUM  ORANULATUM  Copc,  Joum.  Acad.  Mat.  8ci.,  1867,  202. 

Length  body  and  bind  limb  together  8*5  inches.     One  specimen.    No.  6659. 
From  the  Napo  or  Upper  Amazon. 

Htla  marmorata  Daudin,  Dum.  Bibr. 

This  species  is  quite  distinct  from  that  described  and  figured  under  this 
name  by  Burmeister.*^  The  latter  being  without  name  may  be  called  H.  seni- 
cula. 

I  append  a  description  of  the  fresh  coloration  of  this  species,  which  does 
not  appear  to  have  been  recorded. 

Ground  color  above  gray,  with  two  large  blackish  blotches  which  extend 
backwards  on  the  sides,  one  from  the  iliac,  and  one  at  the  axillar  regions. 
These  are  confluent  on  the  middle  line  of  the  back,  leaving  only  the  scapular 
regions  and  insignificant  spots  of  the  ground,  which  is  more  or  less  replaced 
by  bay.  The  last  color  forms  a  V-shaped  figure  with  broad  black  border, 
whose  limbs  reach  the  orbits  and  enclose  a  pink  gray  space  which  is  bounded 
in  front  by  a  black  interorbital  cross-band.  Top  of  muzzle  light  bay.  Gular 
region  pale,  with  dark  gray  Hpeckles.  Belly  and  femora,  except  a  narrow  band 
above,  with  basal  part  of  humerus,  yellow  black  spotted  ;  the  spots  smaller  and 
thicker  on  the  belly.  Upper  surfaces  of  limbs  dark  gray  with  rufous  shades, 
cross-barred  with  darker.  End  of  humerus  and  femur,  fore  arm  and  band 
with  tibia  and  whole  foot  black  below ;  the  distal  halves  of  the  webs  yellow. 
Dermal  margin  of  ulna  and  tibia  white. 

From  the  Rio  Mapo  or  Upper  Amazon  below  its  mouth.  Eleven  specimens. 
This  species  is  strikingly  different  from  others  of  this  genus,  in  the  great  ex- 
tent of  its  webs,  and  the  singular  coloration.  It  appears  to  be  abundant  in  the 
region  named.     No.  6649. 

Htla  leucophtllata  Beireis.     R.  frontalis  Dand. 

A  variety  in  which  the  brown  dorsal  patch  does  not  bifurcate  to  the  lateral 
band,  and  the  muzzle  is  rather  more  elongate. 

Napo  and  Upper  Maranon.     No.  6650. 

Htlella  carnea  Cope,  sp.  nov. 

This  is  a  small  species  with  a  broad  rounded  head,  and  slender  body  and 
limbs.  The  canthus  rostralis  is  moderately  distinct,  and  the  tympanum  indis- 
tinct and  small,  and  surmounted  by  a  fold.  Eyes  Urge  and  prominent,  diam- 
eter '25  greater  than  length  of  muzzle  in  advance  of  them.  Nostrils  terminal, 
end  of  muzzle  vertical.  Tongue  round,  '25  free  behind.  Ostia  pharyngea  equal 
inner  nares.  Fingers  -33  webbed,  and  with  dermal  margins;  dilatations  of 
moderate  size.    Skin  of  body  above  smooth. 

The  exterior  coloration  does  not  appear  on  the  femur,  which  is  unicolor 
behind,  and  only  as  a  faint  line  on  humerus.  This  pigment  is  light  rose  yellow  ; 
three  narrow  bands  across  tibia,  two  across  fore  arm.  A  broad  blood-red  band 
between  the  eyes,  each  extremity  sending  a  blood-red  band  on  each  side  the 
back  to  the  vent,  with  a  connecting  spot  of  the  same  on  the  coccyx.     A  deep 

•  In  Erlaut.  s.  Naturg.  Brasiliens. 
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red  band  from   scapular  region  to  end  of  mazzle ;  and  line  below  the  eye. 
Below  uniform  whitish. 

Lin.  Uo. 

Length  head  and  bodj 9     Width  head ^ 3 

*^     hind  limb 14    Length  gape 2 

"     hind  foot 6 

From  the  Napo  or  Upper  Maranon,  (6728.) 
The  third  species  of  this  little  known  genus. 

PiTHECOPDS  TOMOPTERNUS  Cope,  Bp.  nOT. 

This  genns  with  Agalycbnis  Cope,  and  Phyllomedusa,  embrace  the  most 
brilliantly  colored  of  tropical  Batrachians.  Their  characters  were  first  pointed 
out  by  the  writer  in  Journal  Ac.  Nat.  8ci.  Phila.*  1866.  The  species  of  Pitheco- 
pus  Cope,  are  now  four,  two  having  been  added  by  the  William's  College  Ex- 
pedition ;  they  may  be  distinguished  as  follows  : 

I.  Parotoid  stratum  of  crypts  not  yisible  externally;  no  external  surface  pig- 

ment on  humerus. 

A.  A  yellow  band  round  upper  lip  to  middle  of  sides ;  pigment  of  fore  arm 

extending  on  two  outer  fingers ;   dilatations  small ;  second  toe  shorter 

than  inner. 
No  dermal    processes  on    heel;   lower   eyelid    transparent;    no  vomerine 
teeth  ;  concealed  portions  of  limbs  and  sides  with  yertical  brown  bands ; 
small .' , P.  AZUEBU8  Cope. 

No  dermal  processes  on  heel ;  lower  eyelid  reticulate ;  vomerine  t«eth  ;  con- 
cealed surfaces  of  limbs  with  vertical  brown  bands ;  fewer  of  the  same  on 
sides,  and  brown  spots  behind  axilla;  small... P.  htpochodnrialis  Daudin. 

aa.  No  yellow  band  on  upper  or  lower  lip  or  side ;  external  pigment  not 
extending  on  outer  fingers ;  dilatations  large,  second  toe  longer  than 
inner. 
Lower  eyelid  reticulate ;    vomerine  teeth ;    two  angular  dermal  heel  pro- 
cesses, together  having  a  truncate  posterior  outline ;  concealed  surfiuseB 
brilliant  yellow,  with  broad  vertical  purple  bars ;   size  larger — 

P.  TOMOPTBRNUB  CopO. 

II.  Parotoid  stratum   of  crypts   distinct,   extending  from    orbit  to  sacrum ; 

humerus  covered  with  the  external  pigment. 

«e.  No  yellow  band  on  upper  lip,  an  imperfect  one  on  side ;  outer  fingers 

and  toes  covered  with  the  external  pigment ;  dilatations  large,  second 

toe  shorter  than  inner. 

No  dermal  processes  ;    lower  eyelid  not  reticulate ;   vomerine  teeth  present ; 

green,  upper  arm  with  a  yellow  band  ;  concealed  surfaces  of  limbs  with 

purple  clouds;  below  purplish  ;  large P.  tarsius  Cope. 

P.  tomopternus  has  much  the  coloration  of  Agalycbnis  sp.,  and  the 
whole  form  a  series  leading  from  Hyla  to  Phyllomedusa  *  The  P.  tarsius  ap- 


*  One  species  of  this  genus  has  been  long  known,  but  has  been  confounded  by  modeni 
authors  with  the  longest  known  species  of  the  genus  Pitheoopus.  A  second  species  ii 
here  added. 

Inner  toes  equal :  dilatations  large ;  sides  little,  limbs  unspotted ;  skin 

with  stellate  bony  deposits scleroderma. 

Second  toe  shorter  than  first;  dilatations  small ;  sides,  throat  and  limbs 

largely  yellow-spotted ;  skin  smooth bioolor. 

P.  SCUERODEBHA  Sp.  noV. 

One  of  the  largest  of  the  Hylidce,  measuring  from  end  of  muzsle  to  vent  4  in.  lit  lines, 
same  to  posterior  border  tympanum  1  in.  3'4  1. ;  between  parotoids  and  scapula.  1  in.  6*ft  L 
Axilla  to  carpus  1  in.  11*6  I*  Carpus  to  end  of  third  finger  1  in.  2-5  1.  Femur  and  tibia  S  in. 
0*6  I. ;  tarsus  1  in.  3  1. ;  tarsus  to  end  fourth  toe  1  in.  4*6  1. 

The  general  form  is  much  that  of  P.  b  i  c  o  1  o  r ,  but  the  toes  are  longer  and  provided 
with  larger  dilatations;  the  under  face  of  the  tarsus,  and  the  skin  generally,  are  devoid  of 
dermal  tubercles.    The  integument  of  the  whole  upper  surface  of  the  head  and  body  ii 
studded  with  aggpregations  of  osseous  radii,  which  surround,  more  or  less,  nuroeroof 
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pToaches  the  last  named  genus  roost  closely,  and  equals  them  in  size.  Of  the 
P.  azureus  I  have  seen  three  specimens  from  Brazil,  t^o  from  the  upper 
Paraguay,  and  one  from  Pernambuco ;  of  the  P.  hypochondrialis  one 
specimen  from  Dutch  Guiana. 

The  P.  tomopternus  is  of  elongate  form  ;  width  of  head  3*3  times  from 
end  of  muzzle  to  end  coccyx.  Loreal  region  elevated,  plane,  canthus  rostralis 
contracted,  muzzle  not  quite  vertical  in  profile.  Tympanum  one-third  the 
large  eye.  Vomerine  in  two  small  fascicles  opposite  the  anterior  part  of  inner 
nares,  as  far  apart  as  each  is  from  the  choana.  Inner  nares  very  large,  rather 
larger  than  ostia  of  eustachian  tube.  The  elbow  reaches  end  of  muzzle,  the 
heel  to  front  of  orbit.  A  dermal  fold  on  lower  arm,  strong  on  elbow  ;  a  weak 
one  on  tarsus,  terminating  above  in  two  heel  processes,  one  projecting  inwards 
and  one  outwards.  All  the  fingers  and  toes  entirely  free,  thumb  opposable, 
fourth  finger  considerably  longer  than  second.  Longest  toe  the  fourth,  then 
5,  3,  2,  1.     Palm  and  sole  with  strong  tubercles. 

The  colors  are  very  brilliant ;  above  green,  below  with  hands  and  feet  yel- 
low ;  outer  fingers  and  toes  bound  with  purple,  like  the  concealed  surfaces. 
One  specimen  has  an  exceedingly  narrow  yellow  margin  to  the  upper  lip.    No 

brown  margin  inside  lower  lip. 

Lines. 

Total  length  head  and  body 23* 

Length  to  posterior  margin  tympanum  (axial) 6*1 

*•       fore  limb 15*6 

"       band 5*6 

*^,      hind  limb  from  groin 32*6 

"       tarsus 7-75 

*'      metatarsus  and  longest  toe 7* 

Two  specimens  of  this  tree-frog  are  in  the  collection  from  the  Rio  Napo,  or 
Upper  Amazon,  below  the  mouth  of  the  former.  They  are  males  and  have  the 
corneous  thumb  shield  of  the  breeding  season.    No.  6651,  Mus.  Smiths. 

PiTHKCOPUS  TARSIU8  CopC,  Sp.  UOV. 

Form  slender ;  width  of  head  at  jaws,  enters  from  end  nose  to  rent,  3*5 
times.  Loreal  region  elevated,  with  the  canthus  concave ;  upper  lip  project- 
ing beyond  muzzle.  Diameter  of  eye  three  tiroes  tympanum.  Tongue  elon- 
gate, largely  free  and  openly  roarginate  behind,  narrowed  in  front.  Vomerine 
teeth  in  two  transverse  fasciculi,  which  are  equi- distant  from  each  other  and  the 
anterior  margin  of  the  large  internal  nares.  Ostia  large  and  less  than  nares. 
Skin  everywhere  granular,  perhaps  more  properly  glandular,  those  of  the 
aides  largest.  Areolae  very  large  and  flat  on  the  pectoral  region ;  a  series  of 
larger  glandulous  areolae  on  each  thigh  below.  No  distinct  dermal  margin  on 
forearm  or  tarsus.  Digital  dilatations  of  hand  largest,  larger  than  the  tym- 
panic disc  ;  that  of  the  thumb  smaller.  Elbow  to  opposite  nares  ;  heel  to  front 
of  orbit.     Second  toe  much  shorter  than  first,  third  less  than  fifth. 

Color  everywhere  green,  shaded  with  purple  on  gular  and  thoracic  regions ; 
also  along  sides  and  on  under  surfaces  of  thumbs.  Femur  green,  except  below, 
two  external  digits  of  the  same  color.    An  irregular  yellow  band  on  side  from 

o^ntral  points.  These  do  not  penetrate  through  the  derm,  which  is  thick,  and  entirely  free 
from  the  skeleton  in  every  port.  Muzzle  elevated,  loreal  region  etraight,  canthus  rostra- 
lis strong,  concave.  Male  with  vocal  vesicle.  Tympanum  one-half  of  orbit;  inferior  pal- 
pebra  medially  transparent,  dei moid  at  the  circumference.  Vomerine  fasciculi  obliqu« 
Detween  nares  as  near  the  latter  as  each  other.  Minute  areolations  on  posterior  gular 
region.  Tongue  small.  Elbow  extends  to  end  of  muzzle;  hand  and  longest  finger  equal 
forearm.  Heel  to  orbit;  sole  and  longest  toe  exceeding  tarsus;  cuneiform  tubercle 
minute;  base  of  thumb  brotul,  with  a  flattened  tubercle. 

Blue-green  with  faint  li^ht  margin  to  posterior  parts  of  upper  and  lower  lips,  and  one 
series  of  very  narrow  longitudinal  lateral  npots.  Limbs  blue  above,  except  the  pale  brown 
spcMtted  upper  arm ;  antebrachium  and  tarsus  yellow  margined;  femora  uniform  pale  blue 
b«hind.    below  uniform  pale. 

iTdM&it— Surinam,  Hering,  Mus.  Academy  Nat.  Sciences.  Burmeister  suspects  the  spv- 
cies  of  the  Amazon  to  be  that  found  in  Surinam,  and  different  Irom  the  P.  b  i  c  o  1  o  r. 
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angle  of  month  and  margin  of  mandible.    Two  isolated  yellow  spots  on  bretst, 

and  one  on  each  side  the  vent  below. 

In.   Lis. 

Length  head  and  body 3    9-26 

**      head,  axially,  to  line  tympanum 1 

"       fore  limb « 2    8- 

"       hand.. 1 

^^       hind  limb  from  groin 5    3* 

"       tarsus ....^ «...   1     4-15 

"      remainder  of  foot «, 1     2*25 

This  tree-frog,  it  is  to  be  observed,  exceeds  the  Phyllomedusa  bicolor  in 
size.  One  male  with  the  file-like  corneous  plates  on  the  metatarsus  of  the 
thumb  is  in  the  collection,  from  the  same  locality  as  the  last  No.  6652,  Mas. 
Smithsonian. 

Hbmiphractob  ditaricatus  Cope,  sp.  nov. 

A  single  specimen  of  this  species  has  afforded  the  first  opportunity  of  inves- 
tigating the  structure  of  this  genus.  The  result  convinces  me  of  the  proprie^ 
of  recognizing  in  it  a  peculiar  family  as  Peters  has  done,  and  confirming  en- 
tirely the  position  I  assigned  it  in  the  essay  on  genera  of  Arcifera.*  The  fom 
of  the  distal  phalanges  is  a  compromise  between  that  of  many  aquatic  frogs 
and  that  of  the  Hylidae,  the  proximal  globe  being  not  recognisable,  and  much 
flattened.  Its  structure  is  different  from  that  of  Hylodes,  though  it  does  not 
probably  inhabit  trees  any  more  than  that  genus,  or  Cborophilus  and  Acris 
among  true  Hylidffi. 

The  coracoid  and  epicoracoid  are  much  less  divergent  than  in  other  families, 
and  the  arched  cartilages  are  very  wide,  overlapping  more  extensively  than  in 
any  genus  I  am  acquainted  with. 

The  H.  divaricatusis  nearer  the  H.  s  c  u  t  a  t  u  s  than  to  the  H.  fascia- 
t  u  s.  It  differs  from  the  latter  chiefly  in  the  form  and  proportions  of  the  hel- 
met ;  this  is  shorter  and  broader,  with  more  divergent  outlines,  and  is  plane 
and  flat  behind,  and  not  so  convex  ;  it  lacks  the  recurved  margin  represented 
by  Peters.  In  profile  the  upper  margin  of  the  mouth  is  straight,  not  curved, 
and  the  eye  is  median,  not  anterior.  Other  differences  are  that  the  anterior 
vomerine  tooth,  or  teeth,  are  abruptly  longer  than  the  others,  and  the  throat  is 
blackish,  with  a  broad  yellow  median  band.  There  are  transverse  rows  of 
tubercles  on  the  sides  of  the  belly. 

Interorbital  width  about  one-third  expanse  of  supratympanic  ridges;  flrom 
end  muzzle  to  interorbital  point  1*5  times  from  latter  to  concavity  of  posterior 
margin  helmet.  From  bony  orbit  to  tympanum  equal  from  latter  to  angle  of 
helmet. 

Orbital  fissure  '75  long  (vertical),  diameter  membranum  tympani,  which 
latter  is  double  width  of  same.  Margin  of  helmet  behind,  medially  slightly 
elevated.  Muzzle  flat  with  a  short  terminal  dermal  process  ;  eyelids  with  s 
marginal  prolongation.  Head  slightly  granular  above;  body  smooth  above; 
oblique  rows  of  tubercles  on  forearm.  Belly  closely,  throat  sparsely,  granultr. 
Both  fingers  and  toes  with  rudimental  web.  A  large  palmar  tubercle ;  two 
indistinct  metatarsal  tubercles,  the  inner  elongate.  A  fold  along  tarsus  and 
outer  toe  ;  slight  dermal  margins  on  all  the  toes.  A  similar  fold  on  forearm 
and  outer  finger,  and  on  the  other  fingers. 

In.   Ltn. 

Length  head  and  body  to  vent 2    2* 

*'      of  casque  on  mediad  line  ;  least 10*5 

"         "  "  "        "        greatest 13*25 

«       hind  limb 2  11-6 

**       foot *....   ^  1    4-5 

(<      tarsus 7* 

• 

*  Journal  Academy,  I860. 
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Length  forelimb 1    3* 

"      hand 1-5 

Width  between  nares 1'5 

"            "        orbits 6- 

**      casque,  superiorly,  behind 14* 

"          •*        inferiorly,        " 16' 

Grayish-brown  above,  dark-brown  below ;  a  yellow  band  from  chin  to 
breast ;  black  bands  on  tarsus  and  forearm.  A  black  blotch  below  rent,  one 
above  tympanum,  one  below  eye  (indistinct  on  one  side),  and  several  smaller 
ones  on  edge  of  upper  lip. 

From  the  Napo  and  Maranon.     6648. 

Two  speciniens  of  two  species  of  this  genns  in  the  Museum  of  Munich  are 
the  only  ones  known  in  any  Museum  besides  the  present  one. 
*  The  curious  and  high  degree  of  ossification  of  the  crania  of  this  and  several 
other  Neotropical  genera,  appears  to  be  a  defence  to  the  animals  possessing  it. 
When  killed  in  spirits  they  frequently  die  with  the  flexor  muscles  of  the  head 
contracted,  and  the  bony  front  presented  like  a  shield.  This  is  no  doubt  an 
important  defense  against  the  bite  of  venomous  serpents,  which  abound  in  the 
regions  where  they  occur.  This  defence  appears,  however,  to  be  rather  a  con- 
sequence pf  such  structure  than  a  cause,  in  a  physiological  sense ;  since  the 
migority  of  the  Anura  in  the  Continental  Neotropical  region,  where  they  are 
equally  exposed  to  venomous  serpents,  do  not  possess  it,  while  the  tree-toads  of 
the  West  Indian  district,  where  venomous  snakes  are  almost  unknown,  invari- 
ably exhibit  this  extraordinary  ossification. 

LiTHoDTTEs  coNBPiciLLATus.    ^ylodes  cofispieiUatut  Gunther^  Br.  Z.  S.  Lond. 
1859. 
From  the  valley  of  Quito. 

CtSTIONATHUB  HTLiSDACTTLUS  CopC,  Sp.  UOV. 

A  species  belonging  to  the  section  of  the  genus  characterized  by  having  the 
Tomerine  teeth  in  two  arched  series  on  the  line  of  the  palatine  bones ;  the 
digits  without  dermal  margins,  and  the  belly  included  in  a  discoid  fold  of  the 
derm. 

A  vertebral  and  dorso-lateral  dermal  fold,  and  some  shorter  ones  on  the 
sides,  but  no  large  warts  or  glands  on  the  groin.  Muzzle  ovate,  gradually  de- 
scending at  extremity,  can  thus  rostralis  not  strong,  contracted.  Tibia  less  than 
half  head  and  body.  Ethmoid  not  ossified  to  end  muzzle.  Brown  with  a 
dark-brown  band  at  each  dorso-lateral  fold,  and  two  dark  spots  on  the  anterior 
half  of  each  side.  A  dark  band  from  axilla  to  orbit,  from  orbit  to  tip,  and 
between  orbits.  Fore  limbs  not,  hind  limbs  scarcely  cross-barred ;  femur  mar- 
bled behind.     Belly  and  throat  pale  yellow. 

The  tees  ^ave  distinct  dilatations  at  the  end,  but  not  the  fingers  ;  all  have 
strong  tubercles  below ;  two  minute  metatarsal  tubercles.  Tongue  considera- 
bly free  behind  and  laterally.  Vomerine  series  not  extending  exterior  to  inner 
margin  of  nares.  Tympanum  one-half  orbit.  Wrist  not  quite  to  end  muzzle  ; 
heel  to  middle  of  orbit. 

Total  length  11-6  I. ;  of  hind  limb  16*  1. ;  of  gape  3*1 1.  ;  width  head  behind 
4'  lines. 

From  the  Napo  or  upper  Maranon. 

In  spite  of  its  dilated  toes  this  is  a  true  Cystignathus.  I  also  place  in  this 
genus  Hylodes  hallowellii  Cope,  and  Platymantis  p  e  t  e  r  s  i  i  Steindach- 
ner.  They  are  closely  allied  to  each  other ;  the  latter  by  no  means  a  (Flaty' 
mantii)  Halopbila,  a  genus  which  does  not  occur  in  the  new  world. 

Bvro  NARicus  Spix. 

From  the  Napo  and  Maranon. 

BuFO  ANDiANUs  Copc.     ^^  Bufo  tntermedius  Gthr.,"  Cope,  Proc.  Ac.  N.  Sci.  Phil. 
1862,  376,  nee  Gumitheriiy  hinc  Fhymoidu  intermedtw  Cope,  1.  c. 
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Craninm  with  the  curved  orbital  margin  elevated  into  a  ridge,  and  con- 
tinued into  a  strong  supratympanic  ridge  ;  a  short  preorbital  ridge,  no  postor- 
bital.  Parotoid  gland  divergent  towards  the  sides,  elongate  triangular  nar- 
row, continued  into  a  lateral  dermal  fold.  Two  metatarsal  tubercles,  both 
small ;  a  smooth-edged  tarsal  fold.  Tympanum  distinct,  less  than  half  diame- 
ter of  eye.  A  trace  of  a  parietal  branch  ridge  on  cranium.  Ganthus  rostralis 
very  strong,  concave  short.  Muzzle  elevated,  profile  vertical,  not  as  long,  in 
a  straight  line,  as  the  long  diameter  of  eye  fissure.  Nostril  terminal.  Greatest 
width  of  head  2  6  times  in  length  head  and  body;  length  loot  without  tarsus 
2*75  in  same.  Hind  foot,  outer  toes  with  last  phalanges  only  free ;  3^  of  medi- 
an free.  Heel  to  hinder  edge  orbit.  Skin  covered  with  small  round  tubercles 
above.  Palms  and  soles  rough,  and  limbs  generally,  metacarpus  with  two 
strong  tubercles.    Half  the  femur  included  in  the  skin  of  the  body. 

Gray  above,  with  small  paired  dark-brown  spot  on  each  side  the  mediaib 
line  ;  these  are  more  or  less  confluent,  and  have  a  few  smaller  spots  external 
to  them.    Sides  below  lateral  fold  brown-marbled.     Lip  with  two  brown  spott 
on  each  side,  a  large  brown  spot  on  each  side  tympanum.     A  brown  band 
across  eyelid  and  verter.    Pale  belowj  with  brown  blotches  on  breast  and 

belly. 

Lin.  Ub. 

Length  head  and  body 19*5    Length  tarsus m  4*5 

"        <<      includ.  tympanum...  5*4  ^'      long  toe... t*5 

«      tibia 7-4  "      hind  limb 23- 

Several  specimens  (No.  6712)  from  the  valley  of  Quito.  Originally  brought 
from  Garthagena,  New  Grenada.     (No.  4350  Mua-  Smithsonian.) 

This  species  is  nearest  the  B.  agua.  It  differs  in  its  very  much  smaller 
size,  being  one-eighth  or  tenth  the  bulk  of  the  latter,  in  its  relatively  smaller 
and  narrower  parotoid  glands,  and  in  its  pinched,  narrow,  angulate  muzzle. 
It  is  also  near  the  B.  diptychus  Gope,  a  still  smaller  species.  In  the  latter 
the  toes  are  much  less  palmate,  the  muzzle  longer  and  the  parotoids  broader. 

Buro  AQUA  Daud.     B.  marinut  Schneider. 
From  the  Napo  and  Upper  Amazon. 

RANIFORMIA, 

Atelopus  longibostris  Gope,  sp.  nov. 

The  muzzle  prolonged,  the  ethmoid  cartilage  overhanging  the  labial  border, 
and  forming  an  acute-angled  prominence.  The  muzzle  a  little  longer  than 
the  long  diameter  of  the  eye  ball ;  nostril  just  behind  a  lateral  projection 
formed  by  the  extremity  of  the  prefrontal.  Ganthus  nostralis  a  right  angle, 
lores  nearly  plane,  upper  profile  entirely  plane,  transversely  a  little 
concave  in  front  of  the  orbits.  Greatest  width  of  head  behind  nearly 
one-third  length  from  end  muzzle  to  end  coccyx.  Extended  backwards 
the  fore  limb  extends  beyond  the  vent;  forward  the  hind  limb  meas- 
ures to  the  front  of  the  orbit  with  the  heel.  Toes  about  half  webbed, 
the  inner  quite  rudimental ;  fingers  slightly  webbed,  the  inner  short 
Skin  above  and  below  entirely  smooth,  a  line  of  granular  elevations 
along  the  side.  A  faint  tarsal  fold ;  metatarsal  tubercles  not  developed.  Ostia 
of  eustachian  tubes,  each  half  an  inner  nostril ;  latter  small  lateral.  Tongue 
narrow,  elongate.  One  large  round  metacarpal  tubercle.  Total  length  10-6 
lines.  From  nostril  to  posterior  extremity  supratympanic  ridge  3*3  lines. 
Total  length  fore  limb  6*6  lines;  of  hind  do.  13*1  lines  ;  foot  6  lines;  tarsus  3*5 
lines  ;  extent  of  sacrum  3  lines. 

Above  black  ;  under  surfaces  and  upper  lip  yellow.  A  greenish  spot  on  each 
scapular  region,  and  two  or  three  pairs  of  the  same  on  each  side  the  vertebral 
line.  Femur  behind  yellow,  with  a  proximal  longitudinal,  and  two  distal 
transverse  black  bands.     All  the  toes  blackish,  thumb  yellow. 

From  the  valley  of  Quito. 
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This  species  13  in  general  appearance  somewhat  similar  to  the  A.  y  ar  i  a  s, 
from  Central  America,  bat  that  has  a  relatively  longer  bodjr  and  shorter  limbs 
and  head,  and  lacks  the  singular  nasal  appendage.  In  this  species  the  clayi- 
cles  and  coracoids  are  considerably  more  divergent.  It  constitates  among 
Atelopodes,  an  approximation  to  Rhinoderma. 

In  the  writer's  examination  of  the  Families  of  Raniform  Anara*  the  genera 
Atelopns  and  Phrynidium  were  accidentally  retained  as  distinct,  as  was  done 
by  Gunther,  the  fact  having  been  lost  sight  of  while  correcting  the  proofs  that 
Peters  had  shown  them  to  be  identical  in  the  structure  of  the  auditory  appa- 
ratus. I  do  not  think  it  probable  that  they  should  be  retained  as  distinct  on 
accouAt  of  the  remarkable  difference  in  the  degree  of  ossification  of  the 
ethmoid,  which  I  have  there  pointed  out. 

The  structure  of  the  sternum  in  Atelopus  longirostris  throws  much 
light  on  that  of  the  genus  Hemisus,  discussed  in  the  essay  above  quoted.  The 
latter  genus  ought  probably  to  have  been  compared  with  Phryniscidae  rather 
than  Engystoumids.  I  have  already  shownf  that  the  clavical  and  coracoid 
are  not  in  contact  in  Atelopus,  but  are  connected  by  a  simple  longititudinal 
cartilage.  This  is  the  structure  in  all  the  Phryniscidse  I  have  examined,  and  is 
quite  different  from  the  truly  Raniform  character  of  the  Dendrobatidae  and 
Golostelthidae.  This  elongation  of  the  confluent  epicoracoid  cartilages — for 
such  is  its  homology— reaches  its  greatest  extent  in  the  family,  in  Ate- 
lopus longirostris,  making  a  distant  approach  to  what  is  probably 
the  condition  in  Hemisus.  The  anterior  transverse  element  of  the  latter  genua 
is  therefore  probably  rather  clavicle  than  coracoid,  as  suggested  above. 

Atelopus  lavis  Cope.    Phrynieua  Imvit  Gthr.  Catal.  B.  M. 
From  the  valley  of  Quito. 

Ranula  affinis  f  Rana  affini%  Peters,  Monatsberichte,  Berlin  Acad. 

This  may  be  Peter's  species,  though  the  latter  is  so  briefly  described  that  it  is 
not  readily  identified.  Having  examined  the  type  in  Berlin,  I  am  not  prepared 
to  agree  with  its  learned  describer  that  it  is  a  climatal  variety  of  Rana  t  e  m- 
p  o  r  a  r  i  a. 

Dr.  Steindachner  recognizes  this  genus,|  but  renames  it  Pohlia,  and  gives 
it  a  character  of  cartilaginous  "Stirnbeine"  in  front,  rather  than  cartilaginous 
ethmoid. 

The  genus  Ranula  turns  out  to  have  simple  terminal  phalanges  as  in  Rana, 
therefore  three  of  the  species  formerly  assigned  to  it  by  me,  which  have  T- 
ahaped  phalanges  must  be  regarded  as  belonging  to  another  and  unnamed, 
genus.  This  I  call  Tryphkbopsis  and  refer  toT.  chrysoprasinus  m.  as 
the  type.  It  represents  the  Hylarana  of  the  Old  World,  and  bears  the  same 
relation  to  Ranula  that  the  former  does  to  Rana. 

Sise  and  form  that  of  Rana  c  1  a  m  i  t  a  n  s,  but  with  small  membranum  tym- 
pani—equal  to  orbit,  and  1-5  length  of  muzzle.  Toes  palmate  to  near  end  of 
last  phalange,  to  basis  of  the  same  of  longest  toe.  Head  plane  above, 
fronto-parietals  broad  without  posterior  crests,  equal  between  orbits  the 
leng^  of  ethmoid  cartilage.  Can  thus  rostralis  sharp,  loreal  region  concave  ,* 
muzzle  truncate  in  profile.  Prefrontal  bones  three  times  as  long  as  wide. 
Vomerine  teeth  in  two  small  fasciculi,  exactly  between  inner  nares,  nearer  to 
each  other  than  to  the  latter.  Nares  considerably  less  than  ostia  pharyngea. 
Outer  nostrils  half  as  far  from  end  of  muzzle  as  from  orbit.  Skin  everywhere 
smooth,  except  a  few  minute  granulations  on  posterior  pelvic  region.  Fingers 
elongate,  the  inner  longer  than  the  second,  all  with  a  narrow  dermal  margin. 
When  extended,  the  bases  of  the  metacarpals  mark  the  end  of  the  muzzle. 
The  hind  limbs  extended,  nearly  measure  to  the  end  of  the  muzzle  with  the 
heel. 

•  Joarn.  Ac.  Nat  Sci.  1807, 189. 

t  Nat  Hist.  Review,  1806. 

I  Charaoterised  Proo.  Academy,  1969,  128. 
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Length  of  head   (to  opposite  hinder  margin  tjmpanum)  14  |  6  times  ia 

length,  Tent  equal  width  of  head  behind. 

In.         LiB. 

Length  head  and  body 2  6*5 

**        of  muzzle  to  orbit ^ 4*6 

"        of  fore  limb 1  6 

"        of  hand 8 

"        of  hind  limb 3         11-6 

"        of  foot ~  1         10 

**        of  tarsus* 8 

Color  above  light  olive,  with  a  few  small  black  spots  on  the  pelvic  region. 
A  black  line  on  canthus  rostralis  on  edge  of  upper  lip  and  one  round  tympa- 
num. Femur  and  tibia  each  with  two  narrow  black  cross  bands.  Numerous 
black  spots  on  groin  and  front  of  femur.  Femur  and  tibia  behind  closely  marbled 
with  deep  black.  Tarsus  and  forearm  black  below.  An  indistinct  yellow  band 
from  nostril  to  axilla. 

Two  specimens  from  the  Napo  or  Upper  Maranon. 

This  species  differs  from  the  ELpalmipesof  Spix,  according  to  the  com- 
plete description  of  Steindachner  in  having  a  considerably  shorter  and  more 
truncate  muzzle.  In  the  last  named  the  nostril  is  equidistant  between  moszle 
and  orbit,  and  the  diameter  of  the  latter'is  one  half  the  same  distance ;  in  this 
species  it  is  two-thirds.  Our  species  has  the  thumb  longer,  and  the  black 
marbling  of  the  femoral  regions  is  probably  characteristic,  as  Steindachner 
does  not  mention  it. 

How  it  differs  from  the  R.  affinis  {Rana  Peters)  the  description  of  the 
latter  author  does  not  furnish  the  means  of  determining.  The  latter  has  the 
same  obtuse  muzzle. 

GYMNOPHIDIA. 

CECILIA  P1.CHTNKMA  Giinther,  Proc  Zool.  Soc  London,  1859. 

Two  specimens  from  Guayaquil.  They  have  170 — 180  annali  respectively. 
In  the  larger  the  eyes  are  distinct ;  there  are  eight  teeth  on  each  side  the 
upper  and  six  on  each  side  the  lower  jaw,  with  five  vomero-palatines  on  each 
side.  In  the  smaller  specimen  the  eyes  are  invisible  ,*  in  both  the  narial 
valvules  are  present  on  the  tongue.  Giinther  did  not  find  these,  nor  eyes,  and 
counted  only  5  |  3  |  3  teeth.  He  describes  blue  spots  on  the  sides ;  these  are 
accidental  and  dependent  on  the  condition  of  the  integment. 

SiPHONOPS  ANNULATU8  Dum.  Bibrou. 
From  Lower  Napo  or  Amazon. 
The  whole  number  of  species  brought  by  the  Expedition  is: 

Crocodilia 1  Ophidia 34 

Testudinata 3  Batrachia 16 

Sauria.... 19  ^i 

Total 73 

These  are  from  three  distinct  faunal  districts — those  of  the  Western  Coast, 
the  Table  land  of  Quito,  and  of  the  Bastem  Slope  of  the  Andes.  The  number 
of  species  found  in  each  is  as  follows : 

Western 2T 

Table  Land 16 

Eastern , 44 

In  the  Western  district  are  five  species  which  occur  in  Brazil,  and  one 
(Chelydra)  which  extends  from  Mexico  to  the  cold  regions  of  North  America. 
Two  species  of  the  same  list  occur  in  Middle  Mexico.  Of  the  species  from 
near  Quito,  four  occur  in  the  Western  List,  and  four  also  found  in  Eastern 
Brazil ;  one  is  common  in  Middle  Mexico.  Of  the  species  of  the  Eastern  list, 
the  Sauria  were  chiefly  obtained  from  points  within  the  limits  of  Bquador,  and 
the  Ophidia  from  near  the  Brazilian  frontier.    Of  the  last,  twelve  are  also 
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Eastern  Brazilian ;  of  the  first,  and  Batrachia,  seven  are  found  in  the  latter 
region. 

Of  generic  types  none  of  any  extent  appear  to  be  restricted  to  either  of  the 
Western  regions.  Trachyboa  with  one  species  does  not  probably  occur  out  of 
the  West  Coast  region.  Euspondylus,  so  far  as  known,  is  confined  to  the  eleva- 
ted regions  and  the  adjoining  Eastern  and  Western  Slopes.  Teleuraspis  is 
largely  developed  in  Central  America  and  Coniophanes  in  Mexico.  Of  the 
genera  of  the  Eastern  district,  Centropyx,  Teius,  Hypsibatus,  Hyla,  Pithecopus, 
Hypsiboas,  Ranula,  Himantodes,  Olisthenes  and  Typhlops,  have  not  been 
brought  either  from  the  Table  Land  or  the  Western  district.  The  absence  of 
Hyla  has  been  already  noted  by  Gunther. 

The  sources  of  information  respecting  the  cold  blooded  vertebrates  of  Equa- 
dor  are  the  collections  of  Eraser,  made  in  the  Western  district,  and  identified 
and  described  by  Gunther  in  the  Proc.  Zoological  Soc.  London,  1859  ;  and  the 
collections  of  the  Prussian  Consul  Reiss,  published  from  time  to  time  by  Pe- 
ters in  the  Monatsberichte  of  the  Berlin  Academy. 

Fraser  procured  forty-nine  species  ;  to  this  number  Peters  added  four,  and 
the  present  enumeration  four.  The  new  species  of  the  present  list  are  mostly 
from  the  Table  Land  and  Eastern  region,  and  number  twenty-four. 

Additional  descriptiom  of  Neotropical  Reptilia  and  Bairafihia  not  previously  known. 

TESTUDINATA. 
DERMATEMYS  Gray. 

This  genus  presents  a  peculiarity  of  the  skeleton  which  has  never  been 
noticed.  This  is,  that  the  vertebral  elements  of  the  carapace  are  not  pro- 
longed to  the  posterior  marginal  bones  as  in  Emydidse*  but  terminate  so  as  to 
allow  of  three  costa;  uniting  in  a  median  dorsal  suture.  This  character  has 
heretofore  been  supposed  to  characterize  the  Cinosternidse,  which  also  lack  the 
mesosternal  bone.  In  this  genus  the  mesosternal  is  well  developed.  Cistudo 
has,  however,  the  last  pair  of  costal  bones  joined  by  suture,  and  in  the  same 
family.  Claudius  Cope,  is  another  genus  possessing  the  same  character.  It 
is  a  character  also  of  the  genus  Hydraspis. 

The  genus  Pelomedasa  Wagler  I  have  shownf  to  possess  only  two  series  of 
phalanges  instead  of  the  usual  number,  three.  It  is  on  this  account  as  separate 
from  the  other  Pleurodira,  as  Testudo  is  from  the  remainder  of  the  Cryptodira. 
On  this  ground  I  consider  it  to  represent  a  family  hitherto  unnoticed — the 
Pelomedusidse. 

Sternothaerus  Bell  possesses  an  important  structure  hitherto  unobserved.  As 
in  the  extinct  genus  Pleurosternum ;  the  hyosternal  bones  are  divided  trans- 
versely, giving  ten  bones  to  the  plastron  instead  of  eight.  It  therefore  repre- 
sents a  family  which  I  call  the  Sternothseridae,  representing  among  the  Pleuro- 
dira the  extinct  family  Pleurosternidse  among  the  Cryptodira.  It  may  be  here 
mentioned  that  I  have  found  a  fine  new  Pleurosternum — PI.  pectorale  m. — 
in  the  cretaceous  Green  Sand  of  New  Jersey. 

The  above  facts  confirm  the  supposition  of  Agassiz  that  the  Pleurodira 
would  be  found  to  constitute  a  series  of  families,  rather  than  one  family. 

One  species  of  Dermatemys,  the  D.  m  a  v  e  i,  is  recognized  by  Dr.  Gray  as  in- 
habiting Venezuela  and  Mexico.  The  same  species,  according  to  the  same 
author,  has  been  subsequently  named  Emys  berardi  by  Prof.  DumSril.  I 
have  not  had  an  opportunity  of  seeing  South  American  specimens,  but  the 
excellent  figure  and  description  of  Gray  render  it  certain  that  the  individuals 
from  that  country  on  which  the  species  was  based  really  belong  to  another 
species  from  those  of  Mexico.    The  collections  of  the  Smithsonian  Institution 

I  — -  -  ■     "  I 

•  Agassis  states— Gontrib.  Nat  Hist  U.  States  1,  that  in  all  Emydida  the  rertebral  series 
of  hones  is  aninterrupted. 
t  Proo.  Ac.  Nat.  ScL  PliUa.,  1865,  p.  186. 
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furnish  another  species  from  Beliiej  which  I  have  heretofore  identified  with 
the  same. 

The  species  may  be  thus  distinguished. 

One  gular  scute,  no  intergular ;  five  inner  margpnalSi  the  posterior 
triangular,  not  in  contact  with  the  femoral  or  abdomi- 
nal. Abdominal  narrower  than  pectoral  or  femoral. 
Sternum  little  emarginate  behind.  Vertebral  scuta  broader 
than  long,  the  median  except  behind  covering  a  keeled 
ridge abvobmis. 

One  gular,  and  an  intergular  behind  it ;  four  or  five  inner  margin- 
als, the  posterior  in  contact  with  femoral  and  abdominal ;  when 
only  four,  the  median  elongate  ;  vertebral  scuta  much  longer 
than  broad  ;  no  dorsal  keel.  Abdominal  scuta  equal  or  wider 
than  those  adjoining bbsasdu. 

Two  gulars,  no  intergular  ;  four  inner  marginals,  the  median  shorter 
than  the  hinder,  joined  as  in  the  last ;  abdominal  as  in  the  last ; 
vertebrals  much  longer  than  wide,  no  dorsal  keel.  Sternum 
well  emarginate  behind maysi. 

DkRMATKMTS   ABN0RMI8   CopC,   Sp.  UOV. 

^  The  greatest  breadth  of  the  vertebral  plates  exceeds  the  length  of  the  coi- 
tals  ;  the  length  of  the  same  equals  the  width  of  the  anterior  costals,  exceeding 
the  width  of  the  posterior.  The  form  of  the  head  is  elongate,  and  acuminate ; 
there  is  a  strong  basal  angle  all  round  the  mandible  below  the  cutting  edge. 
Though  the  carapace  measures  seven  inches  in  length,  the  costal  bonei 
are  only  united  for  half  their  length,  and  the  hyo-  and  hyposteroal 
bones  are  ^entirely  separated  from  the  marginals.  This  lateral  fontanelle 
is  eight  lines  wide  medially.  The  plastron  is  well  developed,  except  a  very 
small  fontanelle  at  the  middle  of  the  hyo-hyposternal  suture.  This,  with  the 
wider  vertebral  shields,  indicate  a  young  animal,  and  though  there  are  no  signs 
of  immaturity  about  the  head,  it  doubtless  is  such.  Nevertheless,  I  cannot 
suppose  the  vertebral  scutes  become  as  narrow,  nor  the  carapace  as  fully  ossi- 
fied at  maturity,  as  in  the  other  species,  and  its  distinctness  is  confirmed  by 
other  characters  as  given. 

Above  light  brown,  below  and  inner  faces  of  limbs  light  yellow. 

Length  of  plastron  5  in.  9  lin. ;  width  of  same  at  axills  3  in. ;  at  posterior 
end  11*5  lin. ;  total  width  at  groin  5  in.  5  lin. ;  length  head  from  behind  ear 
17  1. ;  greatest  width  head  1  in. 

From  Belize  River,  Yucatan.  Museum  Smithsonian,  No.  6545 ;  from  Dr. 
Parsons. 

LACERTILIA. 

PROOTOTRETUS  Dum.  Bibr. 

pROCTOTRBTUS  PRA8INU8  ('opc,  sp.  nov.,  of  the  group  Rhytidodira  Gird. 

Head  broad,  short,  vertex  and  front  plane  longitudinally  and  transversely. 
Can  thus  rostralis  strong,  loreal  region  concave.  Nostril  just  below  the  edge 
of  the  canthus.  Scales  of  head  above  smooth,  angulated.  A  transverse  scale  be- 
hind rostral ;  a  united  pair  of  supranasals,  the  larger  divided  internasals  between 
the  smaller  longitudinal  posterior  supranasals.  Three  pairs  frontonasals,  the 
two  anterior  in  contact  with  canthal  row,  and  separated  by  four  scales ;  the 
posterior  largest,  and  in  contact.  No  superciliary  series,  except  from  the 
frontal  backwards ;  frontal  little  longer  than  broad.  Occipital  (=  interparie- 
tal) small,  in  contact  with  superciliary  rows,  and  followed  by  two  plates  s 
little  larger.  Occipital  and  temporal  regions  covered  with  rather  large,  smooth 
scales,  those  of  the  latter  smaller,  and  rounded  behind.  Supraorbitals  of  ir- 
regular size,  smooth,  the  three  inner  larger,  little  broader  than  long ;  together 
three  rows  scarcely  separated  within  by  a  series  of  small  scales.  Two  marginal 
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rows.  Three  loreal  rows,  the  lower  continaed  below  the  suborbital.  Labials 
5 — 6 ;  two  rows  infralabials,  the  inner  shorter^  of  broader  scaleSi  the  first  pair 
in  contact.    Aaricular  meatus  large,  no  marginal  scales. 

Scales  of  dorsal  region  small,  not  larger  than  ventral,  little  larger  than 
lateral,  not  longer  than  broad,  with  a  keel  on  the  distal  half  and  obtuse  macro. 
Thej  are  in  series,  which  converge  upwards  and  backwards.  Sixtj-nine  series 
from  rump  to  occiput ;  fourteen  across  the  nape.  A  broad  granular  band  ex- 
tends from  the  ears  to  more  than  the  length  of  the  humerus  behind  the  axille. 
A  pair  of  longitudinal  folds  extend  from  above  and  below  the  mcatos,  and 
unite  half-waj  to  the  axilla,  to  which  point  the  single  fold  extends.  Another 
extends  along  the  side. 

Lateral  and  abdominal  scales  smooth,  the  latter  rounded,  smooth,  occasion- 
allj  slightly  notched ;  gulars  entire  ;  caudal  scales  small,  in  whorls,  strongly 
keeled.  Extended  fore  limb  reaches  *66  to  groin  ;  hind  limb  to  union  of  side 
folds  of  neck. 

In.    Lin.  Lin. 

ToUl  length  (tail  mutilated)  :      5     11-2 

Length  to  vent 2      7  Length  to  orbit 2*5 

"  axilla 11-5        Width  of  head 6-5 

"  meatus  of  ear 7  Length  of  pes 10 

Color  above  brilliant  green,  with  a  double  series  of  black  dorsal  spots,  with 
angles  projecting  laterally,  which  posteriorly  meet  similar  angles  ft'om  a  late- 
ral series  of  larger  deep  black  spots.  The  green  continues  as  a  band  to  orbit. 
A  series  of  vertical  black  bars  on  sides ;  limbs  green-black,  cross-banded ;  tail 
brown-black  ringed ;  top  of  head  black,  brown  and  green  specked.  Lower  jaw 
black-barred.    Belly  light  green. 

From  603.    Museum  Comparative  Zoology,  Cambridge.    From  Chili. 

LIOCEPHALUS  Cray. 

Having  had  a  large  number  of  individuals  of  this  genuB  at  my  disposal,  as 
the  species  are  but  little  known  I  give  the  following  synopsis.  Cray,  who 
gives  the  fullest  list  (Catalogue  Sauna  Brit.  Mas.  1845),  ennmerates  five.  There 
are  at  present  fourteen  known. 

L  Several  series  supraorbital  scales ;  no  transverse  plates.    Abdominal 
scales  smooth. 
L.  ornatus  Gray,  Catal.    L.  trachycephalus  Dum.,  Catal.  Method. 
The  fbrmer  from  Guayaquil,  the  latter  from  Bogota. 

IL  Transverse  series  of  plates  on  the  supraorbital  region ;  abdominal 
scales  smooth. 

«.  Parietals  and  interparietals  united. 
Snpfraorbital  region  scaled  in  front ;  a  black  spot  on 

throat.    Gallapagos  Is #. L.  g  ray  i . 


Parietals  and    interparietals  distinct ;    the 
former  transversely  divided. 
Three  pairs  frontonasals ;  three  interparietals ;  a  black 

spot  on  throat.  Equador L.  iridescens. 

a«.   Parietals    and    interparietals    distinct;    the 
former  longitudinally  divided. 

fi.  Four  pairs  frontonasals  (four  rows  plates 
across  front). 
0«ter  parietals  larger  than  inner ;  interparietal  short, 
triangular;  two  rows  scales  above  infralabials ; 
tail  crest  high.  Brown,  with  many  light  cross- 
bars  ^  L.  *Tt Deltas. 
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fifi.  Three  pairs  frontonasals. 

y.  Outer  parietals  mach  larger  than  inner. 
Top  of  head  smooth  ;  plates  of  front  wide  ;  interparie- 
tal long  and  narrow  ;  one  row  above  infralabials. 
Light  oliye.    Bahamas,  Cuba L.  carinatas. 

yy.  Outer  parietals  narrow,  equal  inner. 
L.  vittatus  Hallow,  and  L.  macropus  Cope,  both  from  Cuba.     L. 
schreibersii  {^PritUmotua  ichreibertu  Grayenhorst,  not  L,  tehreiberm  Graj 
=  L.  V i 1 1 a t u s),  and  L.  melanochlorus  Cope,  from  Hayti. 

00.  Two  pairs  of  frontonasals. 
Scales  smaller;    temporal  scales  small,  keeled;  of 

front  much  keeled ;  auricular  scales   elongate ; 

interparietal  very  small.     Hayti L.  raricepB. 

Scales  larger ;  temporals  large,  smooth ;   auriculars 

short,  thick  ;  scales  of  front  little  keeled.    From 

Hayti L.  personatus  and  L.  t  rigemlnatns. 

The  last  two  are  much  alike  in  structural  features,  but  differ  greatly  in 
coloration  ;  they  do  not  appear  to  be  sexes  of  the  same  animal,  as  I  have  seen 
both  (^  and  9  of  ^®  latter. 

III.  Transverse  series  supraorbital  plates ;  abdominal  scales  ke^ed. 

Scales  on  nape  in  5 — 1 — 5  rows ;  seven  supraorbitals ;  frontal  scales  many, 
keeled. 

L.  herminieri  Dnm.  Bibr.,  from  Martinique. 

I  am  not  acquainted  with  L.  macleayi  Gray,  from  Cuba ;  it  is  probably 
allied  to  the  L.  carinatas.  and  L.  vittatus. 

LlOOIPHALUS   KBKMITUS   Cope,  Sp.  UOV. 

Head  moderately  elongate,  profile  an  inclined  plane.  Front  with  four  cross- 
rows  of  plates  posterior  to  supranasals,  the  posterior  smallest ;  two  pairs  of 
intemasals,  separated  from  each  other,  the  anterior  from  the  rostral  also ;  the 
posterior  pair  of  the  same  in  line  and  continuous  with  the  divided  frontal. 
Interparietal  very  short,  the  parietals  largely  in  contact  behind,  the  odter  twice 
as  wide  as  the  inner.  All  the  scales  of  head  smooth,  except  the  supraorbitals. 
Tfa«  latter  weakly  keeled,  six  on  each  side,  separated  by  one  row  scales  from 
supraorbitals ;  also  by  one  row  small  scales  from  superciliaries.  Parietals 
bounded  externi^ly  by  two  rows  larger  scales,  then  minute  soales,  then  medium 
keeled  preauriculars.  Auricular  scales  elongate,  four.  Postauricolars  not 
granular.  Scales  above  large,  eight  rows  on  median  nuchal  region.  Dorsal 
crest  high  on  tail,  elsewhere  moderate.  Lateral  and  abdominal  scales  smaller 
than  dorsal.  Scales  of  lower  surfaces  entire,  the  preanals  smaller,  keeled. 
The  muzzle  marks  the  end  of  the  metacarpus  on  the  extended  fore  limb,  and 
the  front  of  the  orbit  the  longest  toe.  Tail  moderately  compressed.  Folds  of 
side  of  neck  strong ;  two  oblique,  one  nearly  horizontal.  Scales  of  tail  shiny, 
keeled  below  except  at  basis; 

Coloration  plain.  Ground  dark  olive-brown,  with  a  deep  brown  dorso- 
lateral longitudinal  shade,  connected  by  numerous  indistinct  cross-bars,  which 
are  light  margined  behind.  Lower  surfaces  brown,  with  numerous  scattered 
whitish  scales,  which  are  most  thickly  gathered  on  the  pectoral  region.    A 

dark  brown  spot  between  eye  and  ear. 

In.  14b. 

Length  from  end  mvzzle  to  vent. ^ 2  b'b 

<^  '*  to  ear ^  8 

"      of  hind  foot 13-5 

Width  of  head « „ 6 

One  specimen  of  this  species  was  sent  to  the  Smithsonian  Institution  by  W. 
J.  Rasin,  from  the  island  of  Navassa,  W.  I.,  which  lies  to  the  south-west  of  St 
Domingo,  in  line  with  Jamaica. 
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LxociPHALUS  8CHRBIBKR8II.  Prutofiotut  tchreibersii  GravenborBt,  Nova  Acta 
Curios,  xviii,  739.  Tab. 

This  species  is  not  anywhere  described  in  tlie  English  language.  I  therefore 
append  the  following,  which  I  took  from  specimens  in  the  Mas.  Lejden : 

Crest  yery  long,  eqnal ;  scales  longer  than  high,  other  sc.  small,  keels  not 
prominent.  7 — 1 — 7  sc.  on  nape ;  on  rump,  7  or  8 — 1 — 7.  Smaller  lateral  sc. 
in  a  not  wide  band.  Abd.  sc.  in  23  rows,  rhombic.  Sc.  from  ear  to  shoulder 
granular ;  tail  compressed.  Extended  hind  limb,  near  to  ear.  Interparietal 
narrow  ;  8  supraorb.  Supercil.  not  separated.  3  pair  frontonas.,  the  poster, 
often  double ;  4  in  the  median  row  ;  the  frontonas.  as  broad  as  long.  Head 
80.  keeled. 

Olive-brown ;  with  or  without  traces  of  a  light  band  on  each  side  of  back, 
which  are  most  distinct  on  tail ;  sides  with  a  band  of  brown  speckles.  Green 
below,  with  4  or  6  cross-bands  of  blue-white  bordered  spotlets  ;  obsolete  ante- 
riorly. Bluish  on  gular  region.  Head  lighter,  uniform  ;  feinos  with  two  transv. 
series  of  spots  ?  Fem.  with  2  longit.  dors,  stripes,  and  a  distinct  one  on  lower 
part  of  each  side.  Transverse  angulated  brown  bands  behind  white  border, 
from  side  to  side.  A  yellow  band  on  post,  face  of  femur.  Dors,  crest  very 
small,  scarcely  on  tail.    Head  sc.  broad,  keeled. 

CELESTUS  Gray. 

Catal.  Lizards  Brit.  Mus.,  117. 

This  genus,  in  my  opinion,  embraces  the  Diploglossinae,  with  normal  extre- 
mities, in  which  the  frontonasal  plates  are  fused  together  in  one  shield ;  it 
therefore  includes  most  of  the  species  of  Diploglossus,  as  understood  by  Gray. 
Diploglossus  was  originally  based  by  Wiegmann  on  D.  monotropis  and 
D.  fasci  at  us,  species  in  which  the  frontonasals  are  quite  distinct.  Both 
are  from  the  South  American  continent ;  the  first-named  is  the  type  of  CatnUia 
( C  Jamaiceruis)  of  Gray.  The  correspondence  of  the  Smithsonian  Institution 
has  procured  numerous  additions  to  this  genus,  which  are  here  added : 

A.  Intemasal  plates  confluent  with  frontonasals. 

I.  Scales  in  32 — 6  rows. 

Two  frontals,  one  above  the  other ;  two  postnasals  do. ; 

Bcaies  all  8 — 10  keeled ;  olive,  sides  black- spotted,  stbindaohnbri  Cope. 

One  frenal  and  postnasal ;  scales  smooth  in  front,  keels 
increasing  to  16  on  tail ;  sides  and  limbs  black ; 
above  olive,  the  scales  black-edged CHALTBiBus  Cope. 

Keels  of  the  scales  eight  to  ten  ;  one  postnasal,  two  fre- 
nals,  both  on  labials ;  meatus  of  ear  large ;  anterior 
limb  two-thirds  head.  Brown,  with  blackish  band 
on  upper  part  of  each  side plbii  Dam.  Bibr. 

Keels  of  the  scales  eleven,  all  equal,  on  posterior  re- 
gions ;  anterior  scales  smooth,  together  in  36  rows ; 
nasal  plate  extending  to  rostral ;  two  loreals,  both 
higher  than  long ;  ear  minute,  head  and  limbs  very 
short,  latter  *75  former,  and  -2  from  axilla  to  groin ; 
a  blackish  lateral  band  above,  cross-lined  before, 
spotted  behind dbobnbb  Cope. 

Keels  of  the  scales  fifteen,  all  equal ;  one  postnasal, 
two  frenals,  both  on  labials;  ear  meatus  small. 
8erpentiform,  fore  limb  five-sixths  head.  Brown, 
with  dark  lateral  band  above saorji  Coct. 

II.  Scales  in  41 — 2  rows. 

Keels  14;  none  larger;  head  narrow,  sharp,  muzzle 
longer  than  interorbital  width ;  front  plane ;  parie- 
tal separated  from  supraorbitals  by  two  plates, 
loreal  longer  than  high ;  gray,  sides  black,  cross- 
banded;  loreal  higher  than  long phoxikus  Cope. 
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^eeli  15,  a  median  stronger ;  front  convex ;  disUnce  be- 
tween orbits  in  front  eqnal  length  muscle ;  both 
loreals  higher  than  long ;  one  plate  between  parie- 
tal and  supraorbitals  ;  brown,  a  deep  brown  dorso- 
lateral band,  and  numerous  longitndinal  seriee  of 
brown  spots  on  the  back WBDii*AVpn  Cope. 

Keels  25,  none  larger ;  head  fiat,  acute,  muszle  longer 
than  interorbital  width;  manj  dose,  short  baj 
stripes;  loreal  higher  than  long B4J>ivs  Cope, 

Keels  25  to  35,  one  median  much  stronger ;  head  short- 
ter,  obtuse,  muzzle  equal  width  between  eyes  ;  uni- 
color,  with  vertical  lateral  bars ;  two  loresJs,  longer 
than  high BTBinFaua  Cope. 

III.  Scales  in  49 — 51  rows. 

Keels  34 — 8,  the  median  stronger  on  dorsal  region ;  form 
stout,  fore-limb  one-third  longer  than  head;  tail 
much  compressed ;  jellow  or  light  brown,  with 
about  fifteen  brown  cross-bands... oooiduus  Shaw. 

Keels  17,  scales  with  a  cross  elevation  and  marginal  de- 
pression, making  rows  of  pita ;  head  wide,  muzzle 
short,  equal  interocular  width ;  tail  cjlinddc ; 
brown,  with  18  cross-bars  on  dorsal  region «  ncPBisaus  Cope. 

Keels  19,  equal,  scales  plane ;  head  elongate,  narrow, 
muzzle  longer  than  interocular  width ;  brown,  with 
14  cross-bars  on  back ?btbiatu8  Qrajr. 

AA-  Internasal  plates  separate,  smalL 

Scales  in  twelve  longitudinal  series  on  the  doi^sal  re- 
gion, with  fifteen  strise  and  a  weak  median  keel ; 
body  anguiform,  anterior  limb  lonff  as  head.  Pale, 
with  numerous  short  longitudinal  reddish  bands. 
Otherwise  as  0.  o  c  c  i  d  u  u  s ."    Dum.  Bibr owim  D.  B. 

Species  unknown  to  the  writer:  0.  h  e  w  a r  d  i  i  Q-raj,  Catal.  1.  c.,  from 
Jamaica,  and  0.  macrolepis  Graj,  1.  c.,  West  Indies. 

S^noptU  of  iS^«ctM. 

0.  BTKiNDACHNKRi  Copc.    Dtplofflotiut  Copc,  Proc,  Ac.  N.  ScL  Phila.  1864. 
Vera  Cruz,  Mexico.    Mus.  Smithsonian. 

C.  CRALYBiBUB  Cope.    IHploffloistu  Cope,  I.e.  1866. 
Vera  Cruz,  Mexico.    Mus.  A.  N.  S. ;  Smithsonian. 

C.  PLKii  m.    Diploglostui  Dam.  Bibr.,  v,  605.    Do,  {oneyfia)  Qraj,  Catal. 
Hab, — Martinique  (Mus.  Paris). 

Cblkbtub  dkgbnbr  Cope,  sp.  nov. 

This  is  the  most  Seps-like  of  the  genus,  having  shorter  and  weaker  Utabs 
than  the  C.  s  a  g  r  s ,  and  a  shorter  and  broader  head.  The  toes  are  very  short, 
though  of  the  normal  number ;  it  perhaps  will  approach  the  genns  Sanresis 
Gray. 

Width  between  fronts  of  orbits  1*5  times  in  length  of  muzsle  anterier  to 
same.  Length  of  head  to  middle  postparietal  plate  equal  width  of  same  at  ear 
openings.  Width  of  frontal  plate  behind  greater  than  length  of  the  same. 
Supraorbitals  five,  separated  by  two  scales,  from  parietal.  One  preocolar ;  two 
loreals,  both  higher  than  long ;  an  elongate  oblique  postnasal  in  contact  with 
anterior  supranasal.  Nasal  meeting  rostral  by  a  suture.  Eight  ap|>er  labislBi 
fifth  and  sixth  supporting  a  long  suborbital,  wMch  is  convex  below.  Two 
rows  of  infralabials,  the  upper  of  longer,  lower  of  wi^er  scales..  Toes  short; 
behind,  fourth  much  shorter  thajQi  firnt.    Whitish  belOF  i  ^^  ret|culatc4  with 

[Mtfdi, 


iTAtrmAL  SaENCES  OF  PHUJLBEIJPHU.  125 

brown.  Sides  with  longitudinal  brown  lines,  the  npper  confluent,  much  darker, 
and  with  a  Eig-2ag  tipper  margin.  Above,  fawn  brown,  with  seventeen  cross 
lines  to  middle  of  back,  and  small  brown  spots  ib  quincunx  behind  them.  Tail 
with  a  deep  brown  band  on  each  side. 

In.    Lin.  In.    Lia. 

Length  to  Tent 3    2.25  Length  fore  limb 4*6 

"      to  axilla 11.75  "      hind  limb 7- 

"      to  ear 6-6 

A  single  specimen  of  this  interesting  species  is  contained  in  a  collection 
from  Porto  Rico,  West  Indies,  sent  to  the  Smithsonian  Institution  by  Qeorge 
Latimer,  correspondent  at  that  island. 

C.  8AORA.    Diploglottut  Cocteau,  Hist.  Isle  Cuba,  Dum.  Bibr.  v,  602. 
Hah. — The  whole  of  Cuba.    Mus.  A.  N.  Sci.;  Smithsonian. 

ClLKSTUB  PHOXINUS  Cope,   Sp.  UOT. 

A  fusiform  species,  the  body  rather  stout  and  flattened,  the  outlines  tapering 
gradually  to  end  of  muzzle  and  tail.  Head  flattened,  with  strong  canthus  ros- 
tralis,  and  concave  loreal  region.  Postnasal  and  postloreal  longer  than  high  : 
preloreal  higher  than  long.  Five  supraorbitals ;  scales  behind  postparietals 
ilot  larger  than  those  of  the  Aape.  Dorsolateral  angle  strong  on  scapular 
region.  The  eighth  upper  labial  is  the  first  one  angulated  above ;  rostral  plate 
broad  and  low.  The  limbs,  when  pressed  to  the  sides,  fail  to  meet  by  the 
length  of  the  hand.     Keels  of  the  scales  strong.    Tail  slightly  compressed. 

Above  light  gray ;  sides  from  orbit  to  groin  dark  brown,  with  regular  ver- 
tical brown  bars,  which  are  margined  behind  by  a  close  series  of  light  spots. 
Two  series  of  small  brown  spots  on  each  side  the  dorsal  region,  the  median 
stronger  on  the  nape,  all  vanishing  behind.  Below  immaculate ;  limbs  with 
brown  light-edged  cross-bars. 

In.    Lin.  In.    Lin. 

Length  to  vent 3    3*        Length  to  orbit 3* 

<^      to  axilla 1     2-8      Greatest  width  head 4-8 

<<      forelimb 8-6      Length  hind  limb 1     01 

This  elegant  species  was  found  by  Dr.  D.  F.  Weinland,  near  Jeremie,  Hayti, 
and  was  placed  by  him  in  the  Museum  Comparative  Zoology,  Cambridge, 
Mass.,  in  care  of  Prof.  Agassiz. 

Cblbstus  wkinlavdii  Cope,  sp.  nov. 

This  species  is  near  Uie  last,  but  is  less  regularly  fusiform  ;  the  body,  and 
especially  the  head,  are  less  depressed ;  the  canthus  rostralts  is  depressed  and 
the  loreal  region  plane.  Both  loreals  higher  than  long,  and  the  seventh 
upper  labial  is  the  first  angulated  above.  Rostral  deeper,  rounded  above. 
Five  supraorbitals,  separated  from  parietals  by  but  one  plate  besides  fronto- 
parietals. Auricular  opening  small.  Limbs  when  pressed  to  sides  meet. 
Larger  median  carina  of  scales  wanting  on  those  of  anterior  nape  and  tail. 
Vent  with  three  cross  rows,  rather  larger  scales  in  front. 

Below  the  dorsolateral  brown  band  is  another  formed  of  spots  in  line  ;  they 
eontinae  with  a  vertical  series  of  brown  spots  on  the  sides.  Ground  above 
d«rk  brown ;  sides  of  neck  and  gnlar  region  brown-lined.    Limbs  with  brown 

reticulations. 

In.  Lin.  In.    Lin. 

Length  to  vent 3  6*8  Length  forelimb 9-7 

"      to  axilla 1  4-  "      hind  limb 1     2-4 

"      to  orbit 3-  Width  head 5-9 

This  species  is  found  on  Gonare  Island,  on  the  western  side  of  Hayti.  Mus* 
Smithsonian.  From  T.  Younglove.  Named  in  honor  of  Dr.  F.  Weinland,  M  D., 
of  Frankfort  o.  M.,  who  has  contributed  much  to  the  history  of  the  Reptilia 
of  Bayti. 
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Gklistus  badius  Cope,  sp.  nov.     . 

This  species,  though  larger  than  either  of  the  preceding,  possesses  a  more 
acute  muzzle;  the  front  is  plane  asln  D.  phoxinus,  but  the  snout  lightly 
conyex,  though  less  so  than  in  D.  weinlandii  and  with  obtuse  canthus 
rostralis  and  plane  loreal  region. 

The  (sixth  or^  seventh  upper  labial  is  the  first  angulated  aboTe,  while  the 
suborbital  and  lower  postorbital  plates  are  shorter  and  deeper  than  in  the  pre- 
ceding species  ;  both  loreals  higher  than  long.  There  are  two  plates  besides 
the  fron to-parietal  between  parietal  and  the  posterior  of  the  five  sopraorbitalB. 

The  limbs  are  short,  and  when  pressed  to  the  side  fail  to  meet  bj  the  length 
of  the  hind  feot.  The  digits  of  the  fore  foot  are  relatiyelj  shorter  and  weaker 
than  in  the  two  species  preceding. 

The  eye  fissure  is  small,  measuring  2*5  times  from  its  hinder  marg^  to  the 
ear ;  but  twice  in  the  D.  weinlandii;  it  is  less  than  double  the  diameter  of 
the  meatus.  Transverse  series  of  scales,  from  groin  to  above  middle  of  meatus, 
ninety-four ;  those  of  the  tail  keeled  like  the  rest.    Three  rows  larger  preamal 

scales. 

In.  Lin.  In.   lin. 

Total  length  (?tail  reproduced.)  8  Length  fore  limb» 9- 

Length  to  vent 4  1*  '*      hind  limb 13*5 

"       to  orbit 4*5  "       hind  foot. 6*3 

Greatest  width  head 7*5 

Ground  color  cream,  almost  obscured  above  bj  many  longitudinal  bands 
and  lines  of  bright  bay  ;  these  are  more  or  less  broken  up,  of  irregular  width, 
and  often  confluent.  Top  of  the  head  and  sides  closely  spotted  with  bay,  on 
the  latter  region  in  a  longitudinal  direction  or  in  lines  directed  obliquely 
downwards  and  forwards.  A  dorsolateral  band  of  ground  color  extends  firom 
superciliary  region,  more  or  less  completely  to  the  iliac,  and  is  bay  margined 
below  and  sometimes  above.  Throat  and  belly  uniform  yellow.  Limbs  bay 
red  with  white  spots. 

From  Island  of  Navassa,  W.  I.     From  W.  J.  Rasin. 

The  collection  sent  to  the  Smithsonian  Institution  from  this  small  Island 
consists  of  the  following  species : 

Typhlops  sulcatus  Cope,  Metopocerus  comutus  Wagl., 

Ungalia  pardalis  Gos^e,  Celestus  badius  Oope, 

Liocephalus  eremitus  Cope. 

Celestus  stenurus  Cope.     Diplogloavs  Cope,  Proc.  A.  N.  Sci.  Phil.  1862. 

From  near  Jeremie,  St.  Domingo.     Mus.  Compar.  Zoology,  Cambridge. 

I  append  a  description  of  another  specimen,  referred  to  this  species  with 
doubt. 

This  is  a  large  species  with  broad  head,  and  short  muzzle,  the  latter  being 
shorter  than  the  width  between  anterior  margins  of  eye  fissures.  First  upper 
labial  angulated  above  the  seventh  ;  suborbital  and  lower  postorbital  elongate, 
narrowed.  Nasal  very  small ;  preloreal  higher  than  long,  loreal  nearly  square. 
Front  convex,  canthus  obtuse.     Eye  fissure  one-half  distance  to  meatus  of  ear. 

Eighty  transverse  rows  scales  from  above  meatus  to  groin.  Supranasal 
plates  small,  narrow,  the  posterior  nearly  divided  by  the  anterior  (right)  angle 
of  the^  elongate  internasal.  Scales  with  from  26  to  35  keels,  a  median  one 
rather  stronger  on  some.  Two  scales  bound  the  parietals  in  front  besides 
the  fronto-parietals.  Four  rows  large  scales  in  iVont  of  vent.  The  limbs 
pressed  to  the  sides  nearly  meet. 

Light-brown,  with  three  rows  of  small  subquadrate  dark-brown  spots  on  the 
median  dorsal  region.  Limbs  brown  with  light  spots  arranged  in  indistinct 
cross-bars.  Head  above  light-brown  with  darker  shades ;  labial  plates  above 
and  below  broadly  brown  margined.     Below  immaculate. 

Length  to  vent  5  in.  9-7  lin.     To  orbit  51  lin.     Width  head  behind  9-6  lin. 

A  number  of  digits  in  this  single  specimen  exhibit  a  loss  of  the  claws,  others 
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have  lost  one,  two  or  three  phalanges.  This  may  have  a  natural  cause,  since 
the  allied  genus  Panolopus  is  deprived  of  these  members  entirely,  though  with 
well  developed  limbs. 

From  Gonave  Island,  near  Hajti.  From  Thos.  Younglove.  The  reptiles 
found  bj  this  correspondent  in  this  Island  are : 

Homalochilus  fasciatus  Fisch.,  Diploglossus  weinlandii  Cope, 

Dromicus  parvifrons  Cope.     {D.  pro-  Diploglossus  ?  stenurus  Cope, 

tenu8  Jan),  Ameiva  chrysolsema  Cope, 

Uromacer  catesbyi  D.  B.,  Trachycephalus  marmoratus  D.  B., 

Uromacer  oxyrhynchus  D.  B.,  Lithodytes  lineatus  Grav., 

Liocephalus. 

Cblistus  oociduub  Gray,  Catal.    Lacerta  aeciduu9  Shaw.     Diploglouua  Shawii 
Dnm.  Bibr.,  Erp.  Gen.  v,  590. 
Jamaica.    Mus.  Smithsonian. 

GBLBSTUB  IMPRBS8U8  CopC,  SpCC.  UOV. 

This  is  an  elongate  species  with  a  tail  cylindric  for  its  proximal  half,  a  little 
depressed  at  base  ;  the  body  is  quite  cylindric  and  the  limbs  short.  The  ear 
is  large  and  the  head  abruptly  widened  at  the  temples.  The  muzzle  is  short 
and  flat,  and  the  superciliary  regions  are  slightly  elevated  above  the  fi^ontal 
plane.  Loreal  region  grooved.  Ten  upper  labials,  of  which  the  eighth  rises 
between  suboculars.  Postnasal  distinct,  prefrenal  much  higher  than  long, 
frenal  square,  two  preoculars.  Scales  with  equal  keels,  their  hinder  halves 
depressed. 

The  limbs  appressed  to  the  sides  fail  to  meet  by  the  length  of  the  anterior 
without  the  hand.  ^ 

In.    Lin.  In.    Lin. 

Length  to  posterior  edge  ear...       10-2      Length  fore  limb 11*66 

"       to  axilla 19.'^5  "      hind  limb 15-3 

"      to  vent «  3    8-75  "      tail  (reproduced) 5     9- 

Color  above  olivaceous,  below  yellowish.  Back  and  sides  crossed  by  about 
18  narrow  brown  bars,  which  are  three  times  broken  and  alternating  on  each 
side  the  middle  line.  Tail  cross-lined,  throat  and  breast  cross-banded  less  dis- 
tinctly. Lateral  plates,  a  short  band  behind  orbit,  and  four  quadrate  spots 
above  throat  and  axilla,  deep  brown. 

Two  specimens  in  Mus.  Academy  from  Jamaica,  collected  by  Charles  B. 
Adams. 

Cblbstub  8TRIATU8  Gray,  Ann.  Nat.  Hist,  ii,  288.  Catal.  Brit.  Mus.  Diploglotius 
eUflii  Dum.,  Bibr.  v,  596. 
Jamaica.     Mus.  Academy,  Phila. 

OibBSTUS  owBNii  m.    Diploglotiut  Dum.,  Bibr.,  do.  (Oneyda)  Gray,  Catal.  B.  M. 
ffalntat. — Unknown.     (Mas.  College  Surgeons,  London.) 

AMEIVA  Cuvier. 

Ambiva  crbtsol^ma  Cope,  sp.  nov. 

Char. — Twelve  series  abdominal  plates  :  no  horny  tubercles  on  the  heel ; 
median  and  lateral  gular  scales  equal.  Frontal  undivided,  supraorbitals  four. 
Teeth  mostly  bicuspid.  Olive  with  numerous  series  of  white  spots,  sometimes 
indistinct  on  dorsal  region.  Gular  fold  black,  throat  yellow ;  belly  green  and 
yellow. 

Description. — One  of  the  larger  species.  Four  parietals  and  one  interparietal, 
Bubequal.  Two  posterior  supraorbitals  bounded  by  granules  within  ;  frontal  in 
front  nearly  broad  as  long ;  prefrontals  longer  than  broad.  Nostril  in  nasal 
plate  near  suture.  A  postnasal,  one  very  large  frenal,  two  preoculars  and  two 
suboculars.  Labials  6-— 7,  the  anterior  in  both  series  very  narrow.  Infralabi- 
als  eight  in  lower  series,  three  in  upper  behind,  all  separated  from  labials  by 
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grannies.    Gnlar  fold  margined  broadlj  with  grannies,  with  three  larger  seiiii 
of  hexagonal  scales. 

Brachials  rather  small,  in  seyen  rows  above,  and  two  below,  not  aeparaled 
from  antebrachials  bj  grannies,  but  joining  an  area  of  small  scales  in  seTea  rows 
above,  and  ending  in  one  row  of  broad  and  one  of  narrow  antebracbiab  be- 
low. Postbrachials  small,  three  rows  larger.  Tibial  plates  in  four  rows,  tvo 
on  nnder  face,  the  outer  of  seven  plates,  of  which  the  third  and  fourth  are  veiy 
large.    Outer  toes  just  exceeding  inner.    Femoral  pores  twenty. 

In.    Lin.  In.   Lia. 

Total  length 16    9.        Length  to  orbit .^        B- 

Length  to  vent 5    5*  <<      of  fore  limb 2    1* 

<'      to  edge  collar 1  10.5  <'      of  hind  limb 3    9- 

"      of  anterior  claw 3*  "      of  hind  foot ^ 1  10*5 

Olive-green  with  five  series  of  small  white  spots  on  each  side,  and  seven  on 
the  dorsal  region.  The  latter  tend  in  a  smaller  specimen  to  form  two  pairs  of 
incomplete  dorsal  stripes.  Upper  arm  and  hind  leg  with  small  white  spots. 
One  or  two  series  white  spots  on  the  lateral  abdominal  scales.  Latter  black- 
ish olive-jellow  margined. 

The  anterior  claws  of  this  species  are  particularly  large,  and  slightly  oorvtd. 
There  are  twenty  teeth  on  each  maxillary  bone,  which  are  nearly  all  bion^d, 
the  longest  cusp  posterior.  In  one  individual  there  are  mingled  with  thett, 
posteriorly,  three  tricuspid. 

Tvro  specimens  sent  to  Mus.  Smithsonian  firom  Gonave  Island,  on  the  west- 
ern side  of  the  Island  of  Hayti,  by  Thos.  Tonnglove. 

OPHIDIA. 

TYPHLOPS  Schn. 
Ttphlopb  buloatub  Cope. 

This  species  exhibits  most  of  the  characters  of  the  T.  Inmbricalis.  These 
are,  the  presence  of  a  preocular  plate,  the  obtnseness  of  the  muzzle  plates,  four 
upper  labials,  a  nasal  entirely  divided  by  the  suture  through  the  nostril,  and 
twenty  longitudinal  rows  of  scales. 

It  difi^rs  in  the  much  greater  prolongation  and  depression  of  the  moaslt, 
and  henc'te  more  slender  form  of  the  rostral  and  nasal,  and  greater  prolonga- 
tion backwards  of  the  upper  part  of  the  preocular.  In  the  existence  of  a  strong 
groove  along  the  sutures  of  these  plates,  giving  the  muzzle  a  trilobate  ontlbe 
from  above.  In  similar  deep  grooves  along  the  upper  sutures  of  the  labiab  and 
around  the  small  frontal  superciliary  and  interparietal  scales.  These  scales 
are  not  larger  than  those  of  the  body ;  a  pair  in  place  of  the  parietals  are 
larger.  The  body  is  more  slender  than  in  T.  1  umbricalis,  the  length  of 
the  tail  entering  it  44*1  times.  Tail  short,  acuminatcly  conic.  The  length  of 
the  muzzle  beyond  the  mouth  equals  from  the  nostrils  to  the  opposite  side  of 
the  rostral  plate,  or  one-half  the  tail's  length. 

Color  pale  yellowish-brown  ;  a  darker  brown  line  in  the  middle  of  each  row 
of  scales,  on  the  anterior  third  of  the  length. 

Total  length  6  in.  5-2  1. ;  of  tail  1*75  1. ;  greatest  diameter  2  lines. 

One  specimen  in  Mus.  Smithsonian  from  Navassa  I^nd,  southwest  from  St 
Domingo. 

UNGALIA*  Gray. 

Tropidophis  Bibr.    NotophU  Hallowell. 

Thirty-five  individuals,  representatives  of  this  genns  before  me,  Indicate 
a  greater  number  of  species  than  are  at  present  recognized  by  naturalists. 
Some  of  the  additional  ones  have  been  already  named  and  imperfectly  de- 
scribed. 

All  that  aro  known  are  from  the  Bahamas,  Cuba,  Navassa  and  Jamaica,  a 
remarkably  local  distribution.     They  are  distinguished  as  follows  : 

*  The  correct  spelling  of  this  name  is  probably  Ungnalia. 
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I.  Scales  in  twenty-aeyen  rows,  keeled. 
OastroBte^res  from  200  to  209 ;  five  or  six  lateral  rows 

smooth  ;  yellow  with  black  end  of  tail iMLANOBa. 

0«stro8teges  169 — 189,  nine  or  more  lateral  rows  smooth  ; 

brown  with  rows  of  brown  spots  ;  tail  not  black....  pabdalis. 

II.  Scales  in  twenty-one — five  rows. 
«.  Scales  keeled,  a  larger  dorsal  row ; 

Gastrosteges   168;    scales  in  twenty  three  rows;   gray 

with  small  dorsal  spots oaha. 

««.  Scales  smooth,  dorsal  rows  eqaal. 
Short,  stout,  gastrosteges   142 — 150 ;    head  lanceolate  ; 
scales  in  23 — 25  rows  ;   brown  or  gray  with  nsnally 

dorsal  and  lateral  spots maovlata. 

Long  slender,  head  small  lanceolate ;  gastrosteges  202 — 
5  ;  scales  21^3  rows;  yellow  with  nearly  complete 

broad  brown  rings  or  half  rings sbvioinota. 

Long  slender,  head  broad  short;  gastrosteges  211,  scales 

26  rows ;  brown  with  six  rows  of  black  spots dtpbadina. 

The  normal  number  of  postoculars  in  this  genus  is  three,  but  variations 
are  not  unfrequent.  Thus  a  specimen  of(J.  maculata  has  but  two  postoc- 
ulars on  each  side,  another  has  two  on  one  side  only.  Another  has  a  com- 
plete circle  of  five  scales  round  the  eye  on  one  side,  and  three  postoculars  on 
the  other.  I  have  seen  no  specimen  with  two  preoculars  as  in  the  specimen 
figured  by  Jan  as  T.  dittinctusj  but  as  the  species  does  not  appear  otherwise 
different  from  U.  maenlata^  I  suspect  that  this  character  also  falls  within  the 
range  of  the  variations  of  the  latter. 

UvoALiA  MKLAHUBA  Gray,  Boa,  Schlegel. 

There  are  two  varieties  of  this  species. 

«.  A  narrow  brown  vertebral  line;  crown  not  spotted;  (NotopkU  bicarinaHu 
Hallow.^,  three  specimens  from  Cuba,  two  of  them  from  the  east ;  one  with 
two  keels  on  the  vertebral  row,  the  others  with  one. 

0.  {Boa  melanwa  Schleg.)  Two  dorsal  series  of  brown  and  gray  spots,  top 
of  head  much  spotted.    Five  sp.  from  Cuba. 

UvoALiA  PABDALIS,  Boa  Partialis  Gosse,  Ungalia  maeulata  Gosse. 

Var.  «.  Shorter,  gastrosteges  169;  eight  rows  of  spots,  belly  blotched. 
One  sp.  from  Jamaica  (Adams  coll.)  Smithsonian,  5763. 

0.  U.  bucculenta  Cope.  Larger,  gastrosteges  186 — 9;  four  rows  of 
spots,  dorsal  pairs  much  confluent,  belly  specked  ;  head  swollen  behind.  Four 
specimens  from  Navassa  Id.  Mus.  Smithsonian.  The  largest  of  these 
measures  25  inches  in  length. 

Uhgalia  oana  Cope,  sp.  nov. 

This  species  is  intermediate  between  the  U.  pardalis  and  U.  maculata 
in  many  respects.  Superior  labials  ten,  all  higher  than  long ;  orbitals  1 — 3. 
Internasals  longer  than  broad ;  prefrontals  broader  than  long ;  postfrontals 
pentagonal,  nearly  equal  sided.  Temporals  3 — 3 — 4.  Scales,  except  six  exter- 
nal rows,  weakly  carinate.  Mussle  narrow,  acuminate,  head  rather  wide  be- 
hind :  diameter  of  eye  a  little  over  twice  in  length  muzzle.  Total  length  13 
in.  9  lin. ;  tail  16*5  lines.    General  form  neither  very  stout  nor  slender. 

Color  gray  brown  above,  below  yellowish  gray,  densely  punctulated  at 
middle  of  gastrosteges.  A  series  of  tolerably  approximated  transverso-dorsal 
spots,  which  are  short,  and  little  distinct,  in  some  specimens  almost  wanting. 
On  each  side  on  the  third  row  of  scales  is  a  series  of  black  dots  two  or  three 
scales  apart.  A  brown  band  from  eye  to  side  of  neck,  the  labials  below  it 
yellowish ;  mental  region  yellowish. 

Several  specimens  flrom  the  Bahama  Island  of  Inagua  sent  to  the  Smith- 
sonian. 
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Uhoalu  KACDLiTi  Or&f.     TVoptdoflut  Bibron.     THpiiuplui  tiwfAMM 

Elenco  et  IcoDertphiB. 

a.  Two  rows  large  epoti  on  each  aide,  the  upper  leriea  iisa»ll7  coali 

a  large  series  each  lide  the  veat  eiteading  half  aeroM  It;  eight ^ 

from  Caba. 

g.  Two  roira  small  spots  on  each  side,  those  of  the  donal  row*  Mpmnli; 
no  Urge  blotches  on  the  bell;.     Three  ep.  from  Neir  ProTidence  ;    B^kaM. 

y.  Oraj  withont  spots  or  with  traces  ontj.    Three  sp.  from  New  Prqrt> 

Id  this  species  two  or  three  labials  ma;  enter  the  orbit  irrespeetlTe  of  th< 
number  of  postocnlars. 
DicoiL[i   aiHcciHCTi.     Unff.   macalata,   Tar.  iflnufncto  Onadlach   and   Peter*, 

HonatsberichtePrrusa.  Acad.  1B64,  368. 

This  is  a  handsome  and  distinct  species,  described  as  a  rarietf  m»  tboTe, 
most  probabl;,  though  the  anthers  bare  not  noted  its  essential  pecnUultie* 
of  proportions  of  bodj  and  the  Dumber  of  scata. 

Three  specimens  [2  Smithsonian,  5T46)  from  Eastern  Cnba.   Ohaa.  Wright 

DMSALII    DlPUDIHJlCope,  Sp.  DOT. 

This  is  a  long  slender  ipacies,  much  compreased,  with  slender  naek, 
Bad  small  Bat  and  broad  head ;  iu  form  is  tbns  more  like  that  of  DipsM  tbaa 
an;  other  of  the  genas.  The  anterior  upper  labials  are  larger  than 
in  the  other  species,  the  second  reaching  to  the  preocnlar  on  one 
Bide,  and  within  a  hair's  breadth  od  the  other.  Ten  labials  on  ono  sidB,  nlaa 
on  ihe  other,  two  onlj  in  orbit.  Oculars  1 — 3;  temporals  3 — 3 — 4;  inter- 
nasals  and  prefontnls  of  equal  length  ;  occipital!  short,  separated  b;  tws 
scales.  Eight  dorsals,  aud  the  basal  series  of  scales  larger  than  Iha  lateral 
scales,  some  of  the  latter  slightlj  roof-shaped.  Two  pairs  of  longer  gaaWa. 
The  eye  is  larger  than  in  the  other  species,  its  diameter  entering  tbe  laagth 
□rtfae  maiile  1'6  times.  Tbe  width  of  the  bead  behind  nearlj  aqaal  ill 
length  from  the  end  of  the  mniile  to  near  the  end  of  the  occipttala.  The 
diameter  of  the  body  an  inch  behind  the  head,  one  balf  that  of  tli*  tUAsat 
part  of  (be  body.    Droeteges  42. 

Color  above  a  deep  reddish  brown,  with  a  row  of  black  spots  on  Mwk  Ml 
tbe  median  line  about  two  scales  wide,  aod  always  distinct,  and  two  alHTM- 
tiog  rows  uf  smaller  black  spots  on  each  side.  A  series  of  blackish  MOW 
bar?  on  tbe  belly,  two  and  three  scuta  apart,  sometimes  divided  and  attcna- 
tinn,  invade  the  first  row  of  BcaieB ;  no  spots  for  two  inches  behind  tha  aUa. 
Head  dark  above,  with  a  darker  spot  on  the  occipital  region.  Gronad  eote 
below,  yellowish  brown. 

Total  length  lS-5  in.;  of  tail  2  in.;  of  gape  6  lin. 

Habitat. — Cuba,  section  unknown.  Discovered  by  my  friend  Prof.  V»»J, 
of  HavaDa,  who  sent  a  specimen  to  the  Uuseum  of  the  Academy  of  Mauni 
Sciences. 

COLOPHRYS  Cope,  gen.  nor. 

Teeth  equal.     Anal   shield  simple,  eubcaudais  divided.    Two  pair  graiali 
and  frontnls ;  no  preocnlar  or  superciliary,  the  vertical  forming  the  eyebrowi 
two  nasals.     Scales  smooth. 
CoLOPHBva  BHODooiBTER  Cope,  sp.  noT. 

Scales  broad,  in  Beventeeu  longitudinal 
series.  Bead  slightly  contracted,  obtnse, 
depressed.  Rostral  shield  visible  from 
above;  prefrontals  moderate,  their  com- 
mon suture  little  leas  than  that  of  post- 
f^ntals  ;  nasals  large,  as  long  as  loreal. 
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pogtQBial  longrr.  Terticnl  (ftoatat)  ■ognUted  in 
froDl,  mora  acHlelf  behind,  where  it  has  two  »n- 
tnree  on  «acb  Bide,  owing'  to  its  coDflnpDce  with 
Ihe  superciliaries — the  exterior  being  the  posteriot 
intaras  of  ;he  Utter.  P*rieUle  mach  longer  than 
wide,  onlj'  marginiag  anterioitj  the  whole  of  the 
narrow  single  poetorbital.  Labials  sii,  all  higher 
tban  long  except  th«  gixtb,  which  onlj  la  separated 
from  the  parietals  bj  s  Biogle  temporal.  Second  inperior  labial  in  contact 
with  poatnaMl  and  mora  with  boreal ;  third  and  foarlh  with  orbit  and  po»- 
ocnlar.  Inrerior  labial*  aeTen,  fire  in  contact  with  geniala.  Scalea  in  contact 
with  parietal,  I  temporal,  4^  aqaamc  Qastroateges  144,  urosteges  30;  la 
a  second  specimeo  140 — 11.  Length  of  largest  specimen  12  iacheB  ;  tail  3  in. 
I'S  liDCi. 

Color  of  upper  (nrTaces  a  rich  slate  brown,  yerj  iridescent ;  lower  gnrTacea, 
iDclading  first  aeries  of  scales  with  labial  and  rostral  shield,  red  orange. 

Three  epecimeoi  of  this  species  were  brought  by  Dt,  Tan  Patten  from  the 
•lerated  countrj  in  the  neighborhood  of  the  citjr  of  Qaatemala.  It  bears  cob- 
siderable resemblance  to  theCatostoma  chaljbaenm  Wagler,  but  beside* 
th«  tack  of  saperciliarjr  shields,  lis  eje  is  smaller  and  the  head  more  com- 
praued.  In  the  C.  chatjbaeam  there  are  bat  six  inferior  labials,  of 
which  four  mai^n  the  geoiali ;  it  has  also  shorter  nasals,  and  a  vertical 
mora  truncate  anteriorlj. 

CATOSTOMA  Wagler. 
1  aatiLi  Cope,  sp.  dot. 

^.^^  species  has,  like  that  preceding  and  that 
following,  seienteea  rows  of  scales,  of  which  those 
on  the  posterior  part  of  the  bodj  and  tail  are 
wealcl7  keeled,  thns  differing  from  the  C.  c  h  a  1 7- 
b  s  a  m  where  thej are  smooth.  It  also  differs  mach 
from  the  same  in  the  elongated  form  of  the  head 
and  the  great  disparity  in  aiae  between  the  pre- 
and  postfroatal  shields.  In  this  species  Ihe  former 
are  less  than  one-foarth  the  latter  in  longitudinal 
extent,  and  about  half  in  the  transTtrse.  The  sa- 
praorbital*  are  Terj  email  and  sabtriangular,  the 
vertical  broader  than  long,  and  what  Is  nonsual, 
aa  much  aagulated  anteriorly  as  poateriorlj.  Pa- 
rietals longer  than  broad,  the  anterior  margin 
touching  the  postocnlar  and  auperciliar;.  Supe- 
rior labials  eight,  the  last  ontj  separated  trata  pa- 
rietals b;  a  temporal,  which  is  large  in  two,  small 
in  one  specimen.  First  labial  very  small,  third 
longer  than  high.  Inferior  labials  sct en,  four  in 
contact  with  genials.  SeTCDleen  rofrs  of  scales, 
iwded  aboTC  the  vent  than  in  any  other  species. 

Gaslroslegea  in  three  specimens  131 — 3—4  ;  uroategea  in  the  same  2j,  30. 
Color  above,  iucludiiig   labial  region  and  chin,  iridescent  slate  brown; 

belly  and  gutar  region  pale  yellow.     Length  of  largest  specimen  II  in.  l-b 

lines  i  Uil  1  in. 

Thlj  species  is   probably  nearly  allied  to  the   C.  si  ebold  i  i  of  Jaa,  of 

which  bat  few  peculiarities  are  described.    Jan's  account  of  the  scutellation 

indicates  a  more  elongate  species  do  doubt  distinct ;  the  scuta  vary  ft'om  g. 

146—154,  u.  34— B. 

8«Teral   specimens  from  near   the   city  of  Guatemala,  presented  to   the 

SnlthsoDian  lostitution  by  Dr.  Van  Patten.     Uus.  Ac.  Nat.  8ci.  Phila. 
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RHADINiBA  Oope. 

The  genas  RhadiDsa  is  nearly  coeztenBive  with  Henicognaihai  J*ttf  **' 
Ablabes  Gunther.  Ablabes  of  Dam.  Bibr.  was,  howerer,  esublished  on  Hm 
Coronella  r  u  f  u  1  a  of  Schlegel.  which  has  the  prolonged  aeriea  of  saatrie 
hypapophjses,  and  is  therefore  quite  different,  while  HeoicopiatDva  St 
characterized  hj  a  peculiar  structure  of  the  mandible,  which  so  far  as  I  !■ 
aware  occurs  in  only  one  American  species,  the  H.  annalainsD.  B.  Gone* 
quentlj  the  majority  of  species  attached  to  this  genus  belong  to  Rhadinca, 
as  the  B.  m  e  1  a  n  o  c  e  p  h  a  I  a  D.  B.  etc.  In  the  description  of  this  Kstt 
species,  three  are  mingled, as  I  hare  ascertained  both  from  a  reading  of  the 
same,  and  from  an  examination  of  the  originals  in  Mus.  Paris.  One  of  these 
is  our  R.  0 b t u 8 a,  the  other  is  the  true  R.  melanocephala,  which 
should  be  described  as  follows,  and  the  third  is  a  species  as  yet  nndescribed, 
which  I  call  Lygophis  n  i  c  a  g  u  s  Oope.  Dum^ril  and  Bibron  give  both  thft 
Island  of  Guadaloupe  and  Brazil  as  habitats  of  their  species.  I  sospeet, 
however,  that  the  specimen  of  R.  o  b  t  u  s  a  was  accidentally  introdaeed  into 
the  jar  containing  the  other  two,  and  that  it  is  confined  to  South  America, 
where  it  is  not  uncommon.  It  is  figured  by  Jan  in  his  Iconographie,  as  the 
second  specimen  of  R.  melanocephala.  His  first  specimen  of  the  same 
as  figured,  is  our  Lygophis  n  i  c  a  g  u  s,  a  serpent  with  a  diacranterian  denti- 
tion. 

The  true  R.  melanocephala  is  probably  confined  to  Guadaloupe  and 
the  neighboring  islands.  Its  description  has  been  so  mingled  with  those  of 
the  two  other  species  as  to  require  a  rediscription.  It  is  to  be  regretted  that 
this,  the  type  of  the  species,  should  not  hare  been  figured  in  the  beaotifiil 
work  of  Jan  and  Sordelli. 

Rhadinjba  MBLAHOCIPHALA.     JBnicogfuithui  mdanoeephalut  D.  and  B.,  part. 

Head  broader  and  shorter.  Oommon  pre-  and  postfh)ntal  sutnre  2}  times 
in  length,  from  Tertical  ant.  sut.  to  end  occip.  suture,  and  equal  diam.  eye. 
Vertical  a  little  longer  than  occip.  Common  sut.  occip.=  anterior  snt.  occip.  I 
Postfront.  descending  low  on  (sides  of)  loreal  seg.  Lore*l  longer  than 
high,  8  and  9  sup.  lab.,  4  and  5  or  47  6  and  6  in  orbit;  of  the  3  behind  the 
5th  or  6th — Ist  is  higher  than  long,  2d  longer  than  high,  3d  and  last  of  all 
twice  as  high  as  long.  Temporals  2  |  2  |  2  |  the  infer,  of  let  row  between  pe* 
nult  and  antepenult,  labials.  Yellow  band  round  canthus  rostralis  and  upper 
part  of  rostr.  plate  edge  of  supcil.  and  across  post,  part  of  sapcil.  and  Terl. ; 
brown  area  enclosed.  Occips.  brown,  connected  by  long,  line  with  broad 
brown  collar  yellow  edged,  which  is  6  scales  long.  Yellow  vertebr.  band  on  me- 
dian row  sc.  with  occasional  round  brown  spot  on  a  single  scale,  small  roond 
spot  on  end  gastrosteges.  Labials  yellow,  edged  above  with  brown.  Tail  10^'. 
Total  32^^  5^^\ 

From  Guadaloupe.    Mas.  Paris. 

LYGOPHIS  (Fitz.)  Cope. 

Lygophis  nioaous  Cope.     JBrUcoffnathus  mdanoeephdUu  Jan,  Iconographie  Livr. 
xvi.  Tab.  1,  fig.  4,  (not  of  Dum.  Bibr.) 

Length  of  comm.  suture  of  pre-  and  postfront.  one-third  dist.  f^om  anter. 
suture  vertic.  to  end  of  comm.  sut.  of  occipitals.  Vert,  long,  sides  straight, 
converg.,  as  long  as  comm.  sot.  occip.  Occip.  long,  a  little  divaricate  at  tips. 
Diam.  eye  ==  comm.  suture  pre-  and  postfronts. ;  7  sup.  lab. ;  3,  4,  6  in  orbit ; 
7th  largest,  higher  than  long,  8th  longer  than  high.  Loreal  higher  than  long. 
Temp.  1  I  2,  17  r.  sc.  Below  yellow,  immaculate,  near  end  of  gastrost  s 
longit.  spot,  forming  together  loogitud.  line.  Above  this  line  brown, 
darker  to  4th  row  of  sc,  forming  band  with  numerous  light  points  mixed ;  and 
on  8,  9, 10  rows  where  a  median  longitud.  band  is  formed  with  undnlatory 
edges  and  varied  with  whitish  points.    On  anter.  part  body  the  intermediafe 
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IMde  lateral  band  crossed  by  Tertical  brawn  bars.  Dark  spot  on  nape  and 
niddle  of  occips.,  which  are  bordered  all  round  with  pale  and  have  a  pair 
pale  spots  in  middle  (Tropidonotns  style.)  Superciliar.  with  a  posterior  bor- 
der.    Tail  f  1^^\    Total  36^^  3^^^. 

XENODON  Boie. 

A  roTiew  of  the  species  of  this  genas  is  given  bj  Gunther  in  Ann.  Hag.  N. 
History,  1863,  353,  in  which  he  enumerates  six  species.  He  omits  the  Bast 
Indian  species,  and  places  them  in  Tropidonotos  in  his  Tolume  on  the  Reptiles 
of  British  India,— an  arrangement  which  1  had  long  thought  necessary,  on  ac« 
count  of  the  bypapophyses  of  the  posterior  TertebrsB  of  the  latter  (vide  Proc. 
Acad.  1864).  Jan  places  Liophis  bicinctus  of  Dum.  Bibr.  with  Xenodon 
gi g as  D.  B.,  a  closer  approximation  to  nature  than  any  other  arrangement. 
He,  however,  regards  them  as  a  genus  distinct  from  Xenodon,  the  trnth  of 
which  position  I  doubt,  and  refer  them  both  to  Xenodon.  The  species  of  the 
latter  genus  will  then  be  as  follows,  two  not  previously  known  being  added : 

I.  An  orbital  ring  of  scales. 
X.bicinctus.    X.  gi  gas  Dnm.  Bibr. 

II.  One  labial  entering  the  orbit. 
X.  irregularis  Gthr. 

III.  Two  labials  entering  orbit, 
a.  Eight  superior  labials. 

0.  Anal  bifid. 
X.  severusL.    X.neovidii  Gthr. 

00.  Anal  entire. 
X.  colubrinus  Gthr.  X.  auspectus  Cope,  sp.  nor,  X.ang  a  8tiro8- 
t  r  i  s*  Peters. 

tut.  Seven  superior  labials. 
X.  rhabdocephalus  Boie. 

I  have  before  me,  of  X.  gig  as  two  sp.,  X.  Severn  8  five  sp.,  X.  neo- 
T i d i i  one  sp.,  X.  colubrinns  three  sp.,  X.  snspectns  one  sp.,  X. 
angustlrostris  four  sp. 

XMODON   BU8PB0TU8  CopC. 

Scales  in  nineteen  longitudinal  rows,  in  transverse  series  and  very  imbri- 
cate. Body  rather  slender,  compressed,  head  distinct  ovate,  plane  in  profile, 
the  muzsle  not  depressed  or  arched.  End  of  muzzle  not  projecting ;  eye 
large,  contained  1^  times  in  length  muzzle,  and  If  in  interorbital  width. 

Prenasal  more  elevated  than  postnasal ;  loreal  large,  higher  than  long. 
Two  postocttlars,  the  superior  considerably  more  elevated,  in  contact  with  one 
teinporal,  which  is  higher  than  long  j  sixth  and  seventh  labials  higher  than 
long,  the  seventh  not  reaching  postoculars,  separated  f^om  occipital  by  two 
temporals.  Last  labial  a  little  longer  than  high.  Supraorbitals  each  a  tri- 
aiigle  truncate  anteriorly.  Frontal  nearly  long  as  broad,  subtriangular,  the 
occipital  sutures  being  very  short.  Occipitals'very  short,  subtriangular,  sides 
concave,  width  equal  common  suture.  Inferior  labials  9  (one  less  than  other 
species) ;  genials,  the  pairs  short,  equal.    Gastrosteges  134,  urosteges  35. 

Color :  above  a  bright  dark  olive,  with  fourteen  blackish  cross-bars  con- 
tracted in  the  middle,  as  wide  as  their  interspaces ;  the  ground  color  appears 
in.  ihe  middles  of  these  bars,  reducing  them  to  skeletons.  Sides  of  belly 
blaipic,  with  irregular  bright  yellow  spots,  most  distinct  on  the  «nd  of  every 
other  scutum.  Top  of  head  with  ground  like  the  back,  and,  like  it,  thickly 
covered  with  black  specks.    Sides  of  head  and  of  muzzle  black,  speckled 

*  Tvospaclmena  of  this  species  are  in  the  roaseum  of  the  Academy,  presented  by  Drs. 
Oallaer  and  Le  Conte.  Two  other  specimens,  of  unknown  locality,  are  to  be  referred  to  the 
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with  jellow,  on  the  temple  abniptlj  boanded  above  by  the  olive  in  a  line  to 
rictas.  Labial  plates  with  a  yellow  blotch  in  the  middle.  An  tndittinet 
brown  band  on  each  side  the  head  from  the  occipitals  backwards.  Throat 
bright  yellow,  with  black  blotches  behind,  which  continues  on  the  anterior 
fourth  the  length.  Belly  brown,  clonded  yellow  laterally,  becoming  blacker 
behind ;  tail  yellow  below. 

Total  length  22  in.  4  1. ;  of  tail  3  in.;  of  gape  11 1. 

This,  the  brightest  species  of  the  genus,  was  brought  fk'om  Lake  Joae  Asfu 
by  the  Thayer  Expedition  to  Brazil,  under  direction  of  Professor  Agaisif. 
M.  C  Z.  362. 

EUTiBNIA  Bd.  Gird. 

EoTAHiA  PHixxx  Cope,  sp.  noT. 

This  is  a  handsome  and  peculiar  species,  being  the  only  one  of  the  genus 
which  is  cross-banded. 

Scales  in  nineteen  rows.  All  keeled  except  the  first.  General  form  much 
as  in  E.  si r tal  is  .  Head  rather  short,  muzzle  obtuse,  eye  large,  supercili- 
ary plates  arched.  Diameter  of  eye  equal  from  same  to  rostral  plate  along 
the  labials.  Frontal  shortened  behind,  with  straight  sides,  *75  of  parietal 
common  sutnre.  Parietals  truncate  behind.  Upper  labials  eight,  fourth  and 
fifth  in  orbit.  Loreal  longer  than  high,  one  preocular,  temporals  1 — 2.  In- 
ferior labials  nine,  sixth  largest  9  genials  equal.  Urosteges  63 ;  anal  1 ; 
gastrosteges  161. 

Total  length  23  in.  6  1.;  of  tail  5  in. ;  to  rictus  oris  9  lin. 

Coloration.  Above  reddish-olive,  crossed  by  thirty-six  transverse  spots, 
which  are  of  a  bright  brownish-red,  with  a  narrow  black  margin.  They  are 
separated  by  transverse  intervals  of  only  a  scale  in  width,  hence  the  black 
margins  appear  as  paired  cross-bars.  These  cross-bars  extend  to  the  first 
row  of  scales,  and  are  as  often  continuous  on  the  side  as  not.  There  Is  no 
lateral  stripe,  but  there  are  black  spots  on  the  corner  of  the  end  of  the  gas* 
trosteges.  The  margin  of  the  first  brown  spot  is  in  form  of  two  black  lines, 
diverging  from  the  parietal  plates  backwards.  There  is  a  brown  bar  ia  front 
of  frontal,  one  on  the  frontal  and  snperciliaries  behind  (imperfect),  and  a 
longitudinal  on  each  parietal.  No  pair  of  light  parietal  spots.  Labials  below 
eye  with  the  last  black-margined,  otherwise  light  olive.  Below,  a  strong 
green,  unspotted. 

This  species  is  common  near  Cordova,  Vera  Cruz,  whence  Francis  Snmi- 
chrast  has  sent  specimens  to  the  Smithsonian  Inst,  and  Mus.  A.  N.  8. 

MASTICOPHIS  Bd.  Gird. 

Mastioophis  MiLAiroLOMus  Cope,  sp.  nov. 

A  slender  species,  with  one  preopercular  plate,  and  smooth  scales  in  fifteen 
longitudinal  series.  Loreal  an  elongate  parallelogram,  not  encroaching  on 
the  preocular.  Postoculars  two,  the  inferior  very  small.  Superior  labials 
nine,  the  fourth,  fifth  and  sixth  in  orbit,  seventh  subtriangular,  eighth  and 
ninth  longer  than  high.  The  last  mentioned  are  separated  from  occipitals 
by  two  horizontal  series  of  temporals,  each  of  three  plates,  the  anterior  of  the 
lower,  and  posterior  of  the  upper,  the  longest,  lower  posterior  widest.  Occi- 
pitals broadly  emarginate  behind,  their  width  in  front  equal  the  common 
suture  and  four-fifths  frontal  plate.  Latter  much  narrowed ;  snperciliaries 
broad,  projecting.  Interaasals  a  little  longer  than  broad,  rostral  just  visible 
from  above.  Inferior  labials  ten,  postgenials  considerably  longer  than  pre- 
genials.  A  row  of  plates  in  an  open  chevron  bounds  the  occipitals  and  tem- 
porals behind.    Scales  of  body  not  narrowed  {  anal  as  in  the  genus,  divided. 

Gastrosteges  1^4;  urosteges  128.  Total  length  44  in.  31.;  of  tall  14  in. ; 
of  rictus  oris  1  in.  1  1. 

Coloration  grayish-olive,  all  the  scales  with  a  narrow  black  border,  which 
liecome  longitudinal  lines  on  the  posterior  part  of  the  length  ;  one  of  these, 
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on  the  line  of  the  second  and  third  rows  of  scales,  extends  thronghont  the 
posterior  five-sixths  the  length.  A  dark  shade  through  eje.  Middle  half  of 
gastrosteges  jellow. 

From  Yucatan ;  A.  Schott,  of  the  Comisioo  Gientifica. 

I  had  enumerated  this  as  the  M.  hilineatus  of  Schlegel  (Pr.  A.  N.  S. 
1866,  127)/but  an  examination  of  Jan's  beautiful  figure  enables  me  to  correct 
the  error. 

LEPTOGNATHUS  Dum.  Bibr. 
Gonther,  Jan. 

A  review  of  the  species  of  this  interesting  genus  has  been  already  given.  I 
give  here  references  to  all  the  species,  and  descriptions  of  some  new  ones  not 
contained  in  the  Williams  College  collection. 

LiPTOGNATHus  BUCEPHALA  Oope,  IShaw,  See  Catalogue. 

Lkptognathus  variioatus  Dum.  Bibron,  Erpet.  Gen.  vii,  p.  477.    Dijfuadomo- 
nu  Jan. 
From  Surinam.    No  specimen  of  this  species  has  fallen  under  mj  observa- 
tion. 

LiPTOGNATHUB  CATB8BYI  Guuthcr,  Weigcl.    See  Catalogue. 

Lbptognathub  pavonina  Dum.  Bibr.    Schleg.,  Erpet.  Gen.  vii,  474. 
Guiana. 

Lbptognathub  articulata  Cope,  sp.  nov.  '^ZHptas  brevit  Dum.  Bibr.,"  Cope, 
Proc.  A.  N.  Sci.  Philada.  1860.     Not  of  Dum.  Bibr. 

The  most  slender,  compressed  species  of  the  genus.  Muzzle  very  short ; 
frontal  plate  hexagonal,  sides  converging,  length  equal  width ;  occipitals 
broad  and  squarely  trudcate  behind,,  not  reached  bj  the  vertebral  series  of 
plates.  Fourth  and  fifth  superior  labials  entering  orbit,  sixth  nearly  excluded 
by  the  long  lower  postocular.  Temporals  two — three,  with  one  inferior  addi- 
tional in  contact  with  postocular.  Sixth  and  seventh  inferior  labials  con- 
nected by  one  transverse  plate. 

The  brown  annuli  are  wider  anteriorly  than  posteriorly  ;  the  second  covers 
10}  rows  of  scales,  the  seventeenth,  just  in  front  of  the  vent,  6}.  The  yellow 
annuli  are  of  nearly  uniform  width — 4}  scales, — and  without  spots  above  or 
below.  Top  of  head,  sides,  and  upper  labials  in  front  of  eye,  all  the  lower 
labials,  brown ;  rest  of  head  with  numerous  short  lines  on  the  muzzle,  yellow 
or  white. 

Gastrosteges  215 ;  anal  1 ;  urosteges  135.  Total  length  26*5  in. ;  of  tail 
8*75  in.;  of  gape  6  in. 

From  Yeraguas,  Costa  Rica ;  sent  to  the  Academy  by  R.  W.  Mitchell. 

Lbptognathub  mikaku  Giinther,  Schlegel.  Ankolodon  mikanii  Dum.  Bibr. 
vii,  1165. 

Eastern  Brazil. 

Body  not  elongate,  but  much  compressed.  Head  less  elevated,  and  with 
flatter  muzzle  than  in  the  last. 

Loreal  square ;  frontal  nearly  equally  hexagonal,  with  straight  sides ;  occi- 
pitals elongate,  rounded  posteriorly.  Third  and  fourth  labials  bounding  or- 
bits, the  anterior  little  higher  than  long,  posterior  two  much  longer  than 
high.  Temporals  1  \  2,  all  longer  than  high,  anterior  in  contact  with  both 
postocniars. 

Dorsal  cross-bands  two  scales  wide,  four  scales  apart,  with  zig-zag  outlines 
from  never  crossing  a  scale.  Posteriorly  their  extremities  are  broken  off  into 
a  lateral  series  of  spots.  Belly  with  a  series  of  elongate  blotches  on  each 
side,  which  alternate  with  the  lateral  spots;  dusted  with  brown  medially. 
Top  of  head  dark  brown,  with  five  darker  light-edged  spots ;  one  on  the  junc- 
tion of  prefrontals  with  frontal,  on  one  outer  posterior  angle  of  latter,  and 
one  on  each  occipital  plate.    Labial  plates  all  reddish- brown  margined. 
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Oastrosteges  165;  anal  1 ;  arostegM  V4«    Total  length  16  in. ;  of  tall  3-76 
in. ;  of  gape  5  1. 
From  Bahia,  Brazil.    Spec,  in  Mns.  Academy,  presented  bj  B.  D.  Copt. 

Lbptoonathus  vaoa  Jan.,  Elenco  Sjttematico  (nondescripta). 

This  species  has  not  been  described|  so  far  as  the  writer  is  aware,  bot  it 
can  be  assigned  to  its  place  in  consequence  of  an  examination  of  the  original 
specimen,  which  was  permitted  the  writer  through  the  attention  of  Prof.  Jan. 

It  belongs  to  group  II,  and  has  bnt  two  postocular  plates ;  of  its  preocnlars 
nothing  can  be  said.  Superior  labials  eight.  There  are  four  pairs  of  geaials. 
Qeneral  form  less  compressed  than  the  types,  with  rather  short  bodj  and  tail. 
Above  wood-browD,  with  indistinct  cross  series  of  spots.  Below  yellowishy 
tesellated  with  browo.    Size  not  large  for  the  genus. 

This  species  is  said  to  have  been  brought  from  Hong  Kong,  buit  this  is  alto- 
gether improbable;  it  is  probably  South  American. 

Another  species,  L.  ineertutf  from  Surinam,  is  named  but  not  described  by 
Jan,  and  is  therefore  likely  to  remain  meertua. 

LsPTOGNATHUB  BRKT18  Dum.  Bibr.,  Til,  476. 

This  species  is  not  described  in  sufficient  detail  to  allow  me  to  refer  It  to 
its  place  in  this  genus.  It  appears,  however,  to  be  different  from  any  species 
here  enumerated,  though  it  has  the  coloration  of  several  Mexican  species. 

Mexico,  Dom.  Bibron. 

LiPTOGNATRus  ORBAS  Cope.    See  preceding  Catalogue. 

Lbptoonathus  injb^^uipasciata  Cope.    CoeMiophaffus  imequL  Dam.  Bibr.,  vii. 
From  Brazil,  with  doubt.    D.  B. 

LBPToaNATHUB  NBBULATA  Gfiuther,  Lluu.    Pitalognathm  Dam.  Bibr.     CMktr 
variegatuM  Hallowell,  Pr.  A.  N.  S.  ii,  214.    See  Catalogue. 

Lbptoonathus  anthracops  Cope,  sp.  nov. 

A  strongly  marked  species,  having  a  general  resemblance  to  the  L. 
sartorii . 

Muzzle  short,  narrowed,  frontal  plate  longer  than  wide,  with  stndgbt  sides; 
occipitals  not  shortened,  broadly  rounded  behind.  Anterior  three  labials 
narrow  and  high,  fourth  and  fifth  only  touching  orbit.  Sixth  upper  labial 
much  higher  than  long ;  seventh  much  longer  than  high.  Inferior  postocnlar 
larger  than  superior.  Temporals  rather  small,  subequal,  1  |  2  [  3 ;  loreal 
longer  than  high.  Sixth  inferior  labial  enlarged.  Second  pair  genials  longer 
than  wide,  third  pair  wider  than  long. 

Yellow  annuli,  9}  rows  scales  apart  anteriorly,  four  rows  distant  posteri- 
orly ;  yellow  rings,  wider  behind.  There  are  twenty-three  on  the  body, 
twelve  on  the  tail.  They  are  often  alternating  on  the  bellyj  which  is  oUier* 
wise  unspotted.    No  white  markings  on  top  of  head. 

Oastrosteges  177;  anal  1 ;  urosteges  76,  some  dozen  or  more  at  the  tip  of 
the  tail  undivided  in  the  individual  at  hand. 

Total  length  19  in.  8  1.;  of  toil  5  in.  3  1.;  of  gape  4*76  L 

From  Central  America ;  one  sp.  in  Mus.  Academy  fh>m  B.  D.  Cope,  pro- 
cured from  the  traveller  and  «ollector,  Robert  Bridges. 

Lbptoonathus  brbvifacixs  Cope.    Tropidodiptat  hrtvifade*  Cope,  Proe.  A.  K. 
Sci.  Philada.  1866. 
From  Yucatan. 

Lbptoonathus  turoida  Cope,  sp.  nov.  "  Coehliophagvt  inmq^fiuaaiu»  D.  B.," 
Cope,  Proc.  A.  N.  Sci.  PhUada.  1862,  347 ;  not  of  Dum.  Bibr. 
This  species  has  the  head  very  little  distinct  from  the  body  when  viewed 
from  above,  and  the  neck  but  little  compressed.  In  profile  the  frontal  region 
is  seen  to  be  concave,  and  the  top  of  the  muzzle  swollen  both  longitudinal^ 
and  transversely.    The  internasals  are  bnt  little  broader  than  long;  the  same 
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may  be  said  of  the  large  prefrontals.  Frontal  bezagonal,  scarcely  longer  than 
broad,  with  strongly  convergent  sides.  Occipitals  narrowed,  emarginate  be- 
hind. Temporals  1  |  2  |  2,  the  anterior  not  large,  in  contact  with  both  post- 
ocalars  and  fifth  and  sixth  upper  labials.  Seventh  labial  bounded  by  two. 
The  five  anterior  labials  are  higher  than  long,  the  two  others  a  little  longer 
than  high,  third  and  fourth  entering  orbit.  Loreal  longer  than  high.  Eight 
inferior  labials,  fifth  with  greater  transverse  than  longitudinal  diameter. 

Gastrosteges  159,*  anal  1 ;  urosteges  41. 

Color  above  a  rich  yellow-brown,  with  a  series  of  black  spots  on  the  dorsal 
region,  which  are  longer  anteriorly,  but  separated  by  nearly  equal  spaces  of 
1*5  to  2  scales;  length  of  third  spot  7*5,  scales  of  tenth,  three  scales.  Behind 
the  third  spot  the  lateral  portions  are  separated  and  sometimes  divided,  and 
extend  to  the  ends  of  the  scuta.  Below  nearly  unspotted,  except  on  tail. 
Gnlar  region  also  immaculate.  Head  above  thickly  dusted  with  brown,  paler 
on  nape  and  top  of  muzzle.  A  pair  of  deep  brown,  yellow-edged  spots  on 
each  occipital  plate,  converging  behind  ;  labials  brown^dusted. 

This  is  one  of  the  most  handsomely  colored  of  the  species,  and  of  aberrant 
form. 

From  the  Northern  part  of  the  Paraguay  river. 

LiPTOONATHus  P18CIATA  Copc.     Troptdodipsos  fosciata  Giinther,  Catal.  Snakes 
Brit.  Mus.,  1858. 
From  Mexico. 

Lkptoonathub  sartorii  Cope.     IVopidod^sat  do.  Cope,  Proc.  Acad.  Nat.  Scl. 
1863,  100. 
Vera  Cruz,  Mexico. 

BATRACHIA. 

pROBTHBRAPiB  INOUINALI8  Cope,  gcnus  et  species  novB  Colostethidarnm. 

Char,  ffener. — Xiphisternum  membrietnous  (difficult  to  discover),  manubrium 
a  bony  style,  with  cartilage  disc;  metatarsus  slightly  webbed,  dilatations 
strong,  each  with  two  dermal  scales  on  the  upper  side,  separated  by  a  fissure  ; 
terminal  phalanges  small,  T-shaped ;  tongue  cylindric,  free ;  no  vomerine 
teeth  ;  belly  not  areolate.  Pupils  longitudinal.  Ethmoid  well  developed  an- 
teriorly, the  prefrontals  lateral,  well  separated. 

This  genus  is  interesting,  as  constituting  the  second  of  the  little  known 
family  of  the  Colostethidae,  which  was  established  by  the  writer  in  1867.  Its 
general  appearance  is  that  of  a  Phyllobates,  and  it  is  related  to  Colostethus 
much  as  Limnocharis  is  to  the  first-named.  The  two  leathery  scales  of  the 
pallettes  are  peculiar,  and  resemble  those  of  the  under  side  in  Phyllodactylus. 
The  distal  phalanges  are  short,  and  extend  very  little  into  the  dilatation. 

Char,  tpecif. — Muzzle  and  canthus  rostralis  angnlated,  the  former  project- 
ing, rounded,  truncate  from  above ;  the  loreal  region  nearly  vertical.  Nostril 
nearly  terminal,  eye  large,  its  long  diameter  equal  to  near  end  of  muzzle. 
Membrana  tympani  concealed.  Skin  everywhere  smooth,  a  weak  fold  on  the 
distal  half  the  tarsus.  Free  portions  of  the  metatarsi  only  webbed,  all  the 
toes  with  strong  dermal  margin  ;  the  fingers  with  a  weaker  one.  Digital  di- 
latations extended  rather  transversely;  two  metatarsal  tubercles,  both  small, 
inner  elongate.  Inner  nares  almost  lateral,  ostia  pharyngea  small,  half  the 
size  of  the  former. 

Width  head  and  jaws  one-third  length  to  end  coccyx,  and  equal  length  head 
to  opposite  usual  position  of  posterior  margin  tympanum.  Heel  to  middle 
of  orbit,  wrist  to  beyond  end  muzzle. 

Lin. 

Length  head  and  body 12*5 

«•      fore  limb 8 

•«      hind  limb 18-6 

'*      foot  without  tarsus 5*6 
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Color  dark  brownisb-Ieaden,  below  dirtj  wbite.  The  almost  black  of  the 
sides  bounded  below  by  an  irregular  pale  border,  below  which  are  some  dark 
marblings.  The  same  border  extends,  with  an  axillary  interruption,  to  the 
orbit,  and  continues  on  the  upper  lip  as  a  series  of  light  dots.  A  light  band 
commences  at  the  groin  above,  and  extends  to  opposite  the  sacmm,  convert- 
ing the  dark  color  of  the  side  into  a  half-  band.  Femur  and  tibia  dark,  marbled 
before  and  behind. 

From  the  river  Truando,  New  Grenada.  Brought  by  the  expedition  under 
Lieut.  Michler,  by  Arthur  Schott.  This  species  and  the  Dendrobates  tine- 
t  o  r  i  u  s  Wagl.  were  accidentally  omitted  from  the  report  of  this  expedition, 
published  in  Proc.  Acad.  1862,  355. 

BUPO   ARGILLACEUS  Cope,  Sp.  UOV. 

Ridges  of  cranium  superciliary  and  supratympanic ;  no  parietal  branch. 
Parotoids  elongate  trigonal,  the  long  angle  prolonged  towards  the  sides.  Two 
weak  metatarsal  tubercles.  A  tarsal  dermal  fold  ;  toes  little  webbed.  Muzsle 
elongate,  not  much  depressed  or  projecting  beyond  labial  border.  No  pre- 
orbital  ridge;  superciliaries  nearly  parallel.    Skin  rather  finely  rugose. 

Males  olive-grey  ;  females  with  a  pale  vertebral  line,  and  a  series  of  brown 
spots  on  each  side  of  it.  Crown,  lips,  and  below  unspotted.  Length  of  head 
and  body  2  in.  9  1. 

This  species  is  to  be  compared  with  the  B.  granulosus  of  Splx,  which 
it  represents  in  another  region.  It  differs  in  lacking  the  preorbital  ridge,  and 
having  a  longer  muzzle. 

Numerous  specimens  in  Museum  Smithsonian  from  Colima,  Western  Mexico, 
from  U.  S.  Consul,  John  Xantus. 


Second  Supplement  on  some  New  Rantformia  of  the  Old  World. 

TOMOPTBRNA   LABROSA  CopC,  Sp.  UOV. 

Head  rauiform,  little  elevated  ;  end  of  muzzle  recurved,  loreal  and  subor- 
bital regions  concave,  the  edge  of  the  maxillary  region  strongly  projecting. 
From  orbit  to  margin  of  jaw  below  it  less  than  diameter  of  tympanum,  two- 
thirds  that  of  orbit.  Tympanum  elliptic,  subvertical,  about  *66  long  diame- 
ter eye  fissure,  latter  *2  greater  than  from  edge  of  same  to  external  nostril, 
nnd  1*5  least  interorbital  width.  Frontal  and  prefrontal  regions  slightly 
grooved  medially.  Vomerine  teeth  in  two  very  short,  nearly  transverse,  lines 
opposite  the  middle  margin  of  the  inner  nares.  Latter  large,  about  equal  to 
ostia  pbaryngea. 

When  the  limbs  are  extended  the  carpus  attains  the  end  of  the  muzzle, 
and  the  heel  the  middle  of  the  orbit.  Tarsus  equal  third  toe  without  last 
two  phalanges.  Cuneiform  shovel  small  for  the  genus,  equal  inner  toe  less 
the  last  phalange.  Webs  large,  measuring  *66  the  third  and  fifth  toes. 
Thumb  longer  than  second  and  fourth  fingers.  Skin  of  upper  surfaces  with 
numerous  nnrrow  irregular  folds;  eyelids  slightly  rugose  behind.  A  strong 
fold  above  the  tympanum  decurved  behind  it. 

In.  Lin.  Id.    Lin. 

Total  length  head  and  body...  2  4*5  Length  tarsus 6* 

"         ♦*        hind  limb 3  4-5  "       foot 1 

Length  tibia *13  Width  head  behind 1 

Color  above  gray-olive,  with  paired  blackish  spots,  on  each  side  a  light 
vertebral  band.  The  anterior  of  these  are  a  triangular  blotch  on  top  of  muz- 
zle and  band  across  middle  of  each  eyelid.  Side  of  head  blackish-gray  with 
a  pale  gray  band  on  end  of  muzzle,  one  from  front  of  orbit  to  lip,  and  one 
below  eye,  longitudinally  past  lower  edge  tympanum  bordered  by  blackish 
from  orbit  backwards.  Femur  with  three,  tibia  with  four,  and  outer  edge 
foot  with  four  blackish-gray  cross-bars;  femur  pale-brown  behind. 
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This  species  is  more  slender  in  form  than  the  others  of  the  genus,  and  ex- 
hibits a  fuller  palmaiion  of  the  feet ;  it  does  not  differ  more  from  the  species 
of  Hoplobatrachus  Pet.  than  the  Ranae  do  among  themselves.  One  spec. 
(282)  has  the  whole  upper  surface  of  the  head,  and  a  broad  vertebral  band 
yellow.  Of  the  types  are  two  specimens  (No.  283)  in  Musenm  Comparative 
Zoologj,  Cambridge,  all  from  Madagascar,  presented  to  Prof.  Agassiz  by  6 
W.  Goodhue. 

TOMOPTSBRA   POROSA   Cope,  Sp.  UOV. 

Toes  nearly  completely  webbed,  2*3  phalanges  of  the  fourth  toe  free.  Muz- 
zle obtuse  ovate  from  above,  decurved  in  profile,  as  long  as  diameter  of  eye- 
slit.  Top  of  front  and  muzzle  plane,  canthus  distinct,  contracted,  obtuse 
loreal  region  with  a  longitudinal  concavity.  Tympanum  round,  nearly  as 
large  as  eye,  distinct.  From  orbit  to  maxillary  border  '66  diameter  tympan- 
um ;  lip  rather  prominent  below  orbit.  Vomerine  teeth  in  two  fasciculi  op- 
posite middle  or  hiod  margin  of  choanse,  nearer  each  other  than  margin. 
Choauae  smaller  than  the  large  ostia. 

Fingers  with  very  small  web  at  base,  thumb  longer  than  second,  equal 
fourth.  Tarsus  of  extended  limb  beyond  end  muzzle ;  heel  to  front  of  orbit. 
Tarsus  2*3  times  in  longest  toe.    Cuneiform  shovel  2*66  times  in  tarsus. 

In.    Lin.  In.    Lin. 

Length  head  and  body   2     1*75     Length  head    to    tympanum 

Hind  limb  3     3  75         behind 8-25 

Tibia '11     Width  head  same  point 9* 

Hind  foot 1       -7/ 

A  glandular  dermal  fold  from  apove  tympanum  to  above  groin  on  each 
side ;  the  greater  part  of  the  eyend  glandular  and  covered  with  pores.  A 
glandular  fold  from  angle  mouth  to  behind  above  axilla.     No  tarsal  folds. 

Color  above  brown,  with  dark-g^ay  shades ;  in  one  specimen  an  imperfect 
pale-gray  vertebral  line.  Under  surfaces  white,  sides  coarsely  and  hand- 
somely marbled  with  brown  and  white  below  and  gray  above.  Head  dark- 
brown,  a  pale  line  on  the  lip,  a  slight  margin  to  lower  lip.  Femur  brown 
with  pale  marblings. 

This  species  is  abundantly  different  from  those  hitherto  known,  and  seems 
to  indieate  that  the  genus  Hoplobatrachus  Peters  is  less  distinct  from  Tomop- 
terna  than  hitherto  supposed. 

Three  specimens  (No.  305),  Agassiz'  Mns.  Compar.  Zoology,  Cambridge, 
Mass.     From  Kanagawa,  Japan.     From  Dr.  J  as.  T.  Gulick. 

Htlorana  lrptoolobsa  Cope,  sp.  nov. 

This  species  is  most  nearly  allied  to  the  H.  temporalis  Gnnther  of  Cey- 
lon.    The  points  of  difference  are  italicised  in  the  following  description  : 

Hind  limbs  as  in  H.  t  em  p  o  rails,  and  the  fourth  toe  is  only  *33  longer 
than  the  third  and  fifth.  Two  well  marked  metatarsal  tubercles.  Vomerine 
teeth  in  two  very  short  oblique  rows  commencing  opposite  the  posterior 
margins  of  the  choanae  and  directed  backwards ;  they  are  about  as  far  from 
each  other  as  from  choanae.  Tongue  narrow^  not  fiUing  rami  of  Jaws.  Tym- 
panum as  large  as  eye  ;  latter  contained  1-5  timet  in  lettgth  of  muzzle^  extending 
beyond  nostril.  A  heavy  glandular  dorsolateral  fold,  separated  by  a  groove 
from  another  interrupted  one  below  it.  A  deep  groove  from  axilla  to  near  groin. 
A  short  glandular  fold  from  angle  of  mouth.  Muzzle  flattened  acuminate  at  the  end. 
Heel  of  hind  limb  to  front  of  orbit.  Fourth  toe  more  than  half  length  head 
and  body ;  no  dermal  fold  on  upper  edge  of  tarsus. 

Above  olivaceous,  with  a  blackish  band  from  end  mn^zle  togroin^  margined 
with  yellow  below,  from  below  eye  to  axilla.  Pale  yellow  below,  sides  black- 
ish spotted.  Femora  behind  black,  yellow  veined.  Limbs  paler,  rather  close- 
ly cross-barred. 

Lin.  Lin. 

Length  head  and  body 21*5     Width  head  behind  tympanum..  7.7& 

"      hind  limb 20-       Length  hind  foot 14-5 
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Three  specimens  (623)  in  Mas.  Oompar.  Zoology,  Cambridge,  Mass.  From 
near  Rangoon,  Barmah.  With  many  other  yaluable  specimens,  these  were 
procured  by  Wm.  Theobald,  Jr. 

Htlorana  subocbrulba  Cope,  sp.  nor. 

Fourth  toe  somewhat  more  than  half  the  length  of  the  head  and  body. 
Two  lateral  glandular  folds,  the  inferior  much  narrower,  not  reaching  groin 
from  angle  mouth.  No  groove  on  the  side  of  the  belly.  General  form  slen- 
der, the  head  elongate,  the  muzzle  produced,  1*5  length  of  eye  fissure,  the 
nostril  measuring  two-fifths  this  distance.  Tympanum  *66  the  diameter  of 
eye.  Interorbital  width  equal  from  eye  to  nostril.  The  middle  of  the  meta- 
carpus measures  the  end  of  the  muzzle,  as  does  the  proximal  two-fifths  the 
tarsus.  Skin  above  smooth  except  on  posterior  iliac  region,  where  are  small 
warts.  Sides  scarcely  glandular.  A  delicate  fold  on  tarsus  ,*  one  metatarsal 
tubercle.  Tongue  rhombic,  filling  space  between  rami,  contracted  a  little 
behind.  Vomerine  teeth  in  two  rather  long  series  originating  at  the  fh>nt  of 
the  choaoae,  and  extend  very  obliquely  backwards,  and  well  separated.  1*3 
phalanges  of  third  and  fifth  toes  free,  and  three  phalanges  of  fourth  toe. 

Above  glossy  blue,  sides  with  a  blackish-blue  band  from  end  mazzle  to 
groin.  Dermal  folds  and  a  band  all  around  the  upper  lip  brassy  yellow. 
Femora  behind  speckled  and  marbled  with  yellow  on  a  blackish  ground,  and 
with  a  dark  longitudinal  band  below ;  upper  face  tibia  golden  brown,  not 
cross-barred.  Arm  not  crossed-barred.  Everywhere  below  brown  shaded, 
palest  on  the  belly.  In  a  younger  specimen  the  belly  is  white  and  the  upper 
surfaces  pale  brown. 

Lin.  Lin. 

Length  head  and  body 15'1      Length  hind  limb.. 2.8 

'^      tibia 8*  *^      to  behind  tympanum...  6* 

**      tarsus... 4*5      Width  at  same  point 4*5 

"      foot 8*26 

This  very  handsome  animal  is  nearest  in  general  characters  to  the  H.  n  a- 
crodactyla  Gunther,  a  specimen  of  which  was  procured  at  the  same 
locality,  viz.:  Rangoon,  Burmah,  by  Wm.  Theobald,  Jr.,  above  recorded.  Its 
feet  are  much  less  palmate  than  those  of  the  H.  chalconota,  from  Java, 
which  it  also  resembles.  It  is  one  of  the  best  illustrations  of  a  genus  whieh 
has  been  particularly  furnished  among  the  Batrachia  with  beauty  of  hue  and 
lustre.     Mus.  Compar.  Zoology  (624 — 626),  three  specimens. 


Sexual  Law  U  ACSS  DASTCABPim  Ehrb. 
BY  THOMAS  MEEHAN. 

Noticing  among  the  silver  maple  trees  at  Bristol,  Pa.,  some  trees  which  had 
evidently  borne  only  pistillate  flowers  for  many  years,  and  had  subsequently 
pushed  forth  branches  which  bore  only  male  flowers,  it  occurred  to  me 
that  possibly  extended  observations  might  enable  me  to  discover  the  law 
which  governed  the  production  of  male  or  female  forms  respectively.  I  af- 
terwards examined  carefully  some  thousands  of  trees  in  blossom,  and  thoogh 
I  failed  in  the  immediate  object,  the  discovery  of  the  law,  it  may  serve  an 
useful  purpose  to  place  on  record  the  facts  observed  in  the  investigation. 

The  staminate  flowers  are  easily  distinguished  from  the  pistillate  ones,  not 
only  by  their  larger  size,  owing  to  the  development  of  the  stamens,  bat  by 
the  pale  yellowish^green  of  the  filaments.  The  awl-shaped  styles  of  the 
female  flowers  do  not  project  far  beyond  the  scales,  and  are  reddish-brown. 
The  Bristol  trees  were  about  a  foot  in  diameter,  very  healthy,  judging  by  their 
clean  smooth  bark,  and  had  probably  been  in  fruit-bearing  condition  for  at 
least  ten  years.  The  proportion  of  male  to  female  trees  was  about  equal. 
There  were  many  instances  of  branches  with  male  flowers  which  had  perhaps 
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within  the  last  three  or  four  years  pushed  out  on  trees  which  had  eTidently 
once  borne  only  female  ones ;  but  in  no  instance  did  a  female  branch  start 
out  from  a  male  tree.  Having  once  began  to  bear  male  flowers,  these 
branches  continued  to  develop  these  only,  presenting  the  appearance  of  an- 
other variety  grafted  on  another  stock. 

Returning  to  Philadelphia,  noting  every  tree  I  met  on  the  side -walks,  I  saw 
a  very  few  trees  which  had  male  and  female  flowers  scattered  promiscuously 
over  the  same  branches.  These  are  very  rare;  but  the  fact  of  their  existence 
may  have  an  important  bearing  on  any  attempt  to  evolve  the  laws  governing 
the  production  of  separate  sexes. 

At  GermaDtown  I  chose  for  the  field  of  my  investigation  the  large  estate  of 
Mrs.  G.  W.  Carpenter,  on  which  are  many  hundreds  about  twenty-five  to 
thirty  years  old  ;  but  amongst  all  these  1  did  not  note  one  which  showed  any 
tendency  to  branch  into  distinct  sexes  like  those  at  Bristol,  or  any  one  with 
mixed  sexes  like  the  few  seen  in  Philadelphia.  All  the  trees  were  either  ex- 
clusively male,  or  exclusively  female. 

The  parts  of  fructification  in  Acer  datyearpum  have  no%  to  my  knowledge, 
been  minutely  described.  It  will  be  of  interest,  in  connection  with  the  sub- 
ject of  this  paper,  to  note  them. 

There  are  three  classes  of  buds  on  the  tree:  leaf-bearing,  staminate,  and 
pistillate.  The  leaf-bearing  buds  are  formed  of  eight  imbricated  scales  in  four 
pairs,  the  scales  all  distinct  and  beneath  the  uppermost  pair ;  five  embryo 
leaves,  rolled  up  to  look  very  much  like  imperfect  anthers,  form  a  sort  of 
crown.  The  bud  bearing  the  staminate  flower,  or  rather  which  forms  it, 
has  also  eight  scales,  the  upper  two  uniting  for  nearly  half  their  length,  and 
recurved  at  their  summits  when  the  flower  is  fully  formed,  making  a  cup-like 
involucre,  at  the  bottom  of  which  arise  five  (rarely  seven)  corollas,  which  are 
separated  from  each  other  at  their  bases  by  a  fuscous  down.  These  corollas 
are  about  one-fourth  of  an  inch  long,  the  lower  half  tubular,  the  upper  half 
funnel-shaped,  the  five  (rarely  seven)  stamens  arising  from  the  base  of  the 
funnel.  The  filaments  are  double  the  length  of  the  corolla,  which  we  may 
properly  term  it. 

The  female  flower  primarily  resembles  the  other  two  in  this,  that  it  is  com- 
posed of  eight  scales  imbricated  in  pairs  ;  but  what  in  the  male  we  call  a 
corolla  is  reduced  to  a  pair  of  united  scales  not  more  than  one-thirty-second 
of  an  inch  in  depth,  united  into  a  flattened  cup,  with  the  edges  rather  in- 
clined than  to  turn  out.  In  the  center  is  the  two-styled  ovary,  and  at  its 
base  arise  seven  stamens,  although  sometimes  only  four,  generally  five,  push 
their  anthers  above  the  minute  scaly  cup  outside.  These  anthers  appear 
large  and  well-developed,  but  I  have  failed  to  find  pollen  in  any  one,  and  in 
no  instance  have  I  been  able  to  find  a  perfect  stamen  like  unto  those  formed 
in  the  staminate  flower.  These  rudimentary  stamens  never  push  beyond  the 
scales.  Though  classed  as  a  Polygamous  species  by  authors,  it  would  appear 
from  these  observations  a  monoeciously  Dicecious  plant. 

In  trying  to  classify  my  observations,  in  order  to  evolve  some  sexual  law, 
I  found  that  vigor  made  no  difference ;  weak  trees  or  weak  branches  were 
alike  male  or  female  Some  individuals  are  more  years  coming  into  flower 
than  others.  I  fancied  I  had  once  got  a  clue  in  the  fact  that  in  the  com- 
mencement of  my  observations  I  found  numerous  specimens  of  great  size 
which  were  apparently  commencing  their  fruiting  age,  and  which  were  female 
trees  in  all  cases;  but  at  length  I  discovered  two  trees  of  the  same  character 
of  the  masculine  kind. 

The  only  positive  fact  in  relation  to  the  matter  seems  to  be  that  the  sexual 
character  of  the  maple  is  not  unchangable  after  the  infancy  of  the  tree ;  and 
that  the  tendency  of  development  is  from  female  to  male. 
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AprUm. 

Isaac  Lea,  LL.D.,  in  the  Chair. 

Thirty-one  members  present. 

The  following  was  presented  for  publication  :   "  Description  of 
Sixteen  new  species  of  Unio  of  the  United  States."     By  Isaac  Lea. 


April  lAih. 
Mr.  Vaux,  Vice  President,  in  the  Chair. 
Twenty-nine  members  present. 

April  2\«t, 
Mr.  Vaux,  Vice-President,  in  the  Chair. 

• 

Twenty-four  members  present. 

The  following  was  presented  for  publication  ; 

**  Notes  on  some  singular  species  of  Unio."     By  Isaac  Lea. 

A  letter  from  Mr.  A.  R.  Roessler,  dated  Washington,  April  18,  was 
read,  stating  that  he  had  examined  a  specimen  of  tin  stone,  from  the 
vicinity  of  fronton.  Mo.,  and  had  found  it  to  contain  a  "  very  favor- 
able percentage  of  metal." 

Dr.  Genth  remarked  that  he  had  examined  specimens  of  the  best 
tin  ore  of  Missouri,  and  found  that  they  contained  only  six  pounds 
of  tin  to  the  ton  of  ore. 


AprU  2m, 
Mr.  Jos.  Jeanes  in  the  Chair. 

Forty-three  members  present. 

The  resignation  of  Mr.  Samuel  Jeanes,  as  a  member  of  the  Aca- 
demy, was  read  and  accepted. 

The  death  of  Mr.  Isaac  Barton  was  announced. 

The  following  gentlemen  were  elected  members  :  Dr.  H.  C.  Chap- 
man, Mr.  Charles  Wilson  Peale,  Mr.  Benj.  Bullock,  Mr.  Thos.  Weo- 
ster,  and  Dr.  E.  Dyer. 

Dr.  T.  H.  Turner,  U.S.A.,  was  elected  a  correspondent. 

On  favorable  report  of  the  committees,  the  following  papers  were 
ordered  to  be  published : 

On  a  New  MIKEBAL  in  CBTOUTE. 
BY    THEO.    D.     RAND. 

This  miDeral,  for  which  I  propose  the  name  Ivigtite,  from  its  locality,  was 
first  observed  in  1866,  but  only  recently  has  been  obtained  in  suflBcient  quan- 
tity for  examination. 

It  occurs  disseminated  in  films  and  seams  through  massive  cryolite — some- 
times forming  a  coating  between  crystals  of  carbonate  of  iron  and  the  cryo* 
lite  in  which  the  carbonate  is  imbedded.     Color  pale  yellowish-green,  some- 
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times  yellow.  Stracture  fine  granular,  approaching  micaceous.  Hardness 
2 — 2-5  S.  G.  2-05.  B.  B.  alone  blackens  slightly  and  fuses  rather  easily  to 
a  white  slag.  With  carb.  soda  fuses  readily  and  with  effervescence  to  a  green- 
ish bead.  In  borax  dissolves  readily  iron  reaction.  In  microcosmic  salt  dis- 
solves readily,  except  silica  skeleton,  bead  yellow  while  hot,  bluish  opalescent 
when  cold.     In  closed  tube  yields  acid  water. 

With  considerable  difficulty  0-679  gm.  of  the  mineral,  free  from  admixture, 
was  obtained  and  submitted  to  analysis  with  the  following  percentage  result : 

Water 3-42 

Fluorine -75 

Silica 36-49 

Sesquioxide  of  iron 7-54 

Alumina 24-09 

Soda 1603 

Loss 11-68 


100-00 
The  very  small  quantity  of  the  mineral  which  could  be  procured  prevented 
a  more  satisfactory  result,  but  from  the  foregoing  characteristics  I  feel  justi- 
fied in  pronouncing  it  a  new  species,  and  hope  that  a  larger  quantity  may  be 
procured  and  a  correct  analysis  made. 

Pachnolite,  besides  its  usual  occurrence  in  honey-combed  cryolite,  nearly 
or  always  in  juxtaposition  with  the  so-called  Hagemannite.  has  been  observed 
in  crystals  implanted  on  massive  cryolite,  and  also  coating  crystals  of  the 
latter,  mix«'d  with  microscopic  crystals  of  cryolite.  The  crystals  of  pachno- 
lite are  always  small,  rarely  exceeding  the  fiftieth  of  an  inch  in  diameter,  but 
those  of  cryolite  have  been  found  measuring  over  3-lOtbs  of  an  inch  cube.  The 
crystals  of  carbonate  of  iron,  found  in  the  cryolite,  have  probably  never  been 
excelled  for  size  and  beauty.  They  are  usually  simple  rhombohedrons,  often 
of  fine  polish  and  measuring  from  half  an  inch  to  four  inches  across.  A 
black  blende,  containing  much  iron,  has  been  found  in  the  massive  cryolite, 
crystallized  in  perfect  octahedra. 
Philadelphia,  March  23,  1868. 


D«icription  of  Sixteen  Now  Species  of  the  Oeniu  UNIO  of  the  United  States . 

BY   ISAAC   LEA. 

Unio  Murrayensis. — Testa  laevi,  obliqua,  tumida,  solida,  valde  in«quila- 
terali,  postice  rotundata,  antice  truncata;  valvulis  crassis,  antice  crassiori- 
bus  ;  natibus  valde  elevatis,  turaidis  ;  epidermide  luteo-fuscata,  concentrico- 
vittata,  eradiata;  dentibus  cardinalibus  crassis,  subelevatis;  lateralibus 
crassis,  ohliquis  rectisque ;  margarita  argentea  et  iridescente. 

Hab. — Murray  County,  Georgia,  Maj.  T.  C.  Downie;  Etowah  River,  Georgia, 
Bishop  Elliott. 

Unio  fassinans. — Testa  Isevi,  elliptica,  subcompressa,  inaequilaterali,  pos- 
tice obtuse  angulata,  antice  rotundata;  valvulis  crassiusculis,  antice  crasst- 
oribus ;  natibus  subprominentibus ;  epidermide  tenebroso-rufo-fusca,  eradi- 
ata; dentibus  cardinalibus  crassiusculis,  compressis,  obliquis  ;  lateralibus 
sublongis,  crassis,  obliquis  corrugatisque ;  margarita  salmonis  colore  tincta, 
splendida  et  iridescente. 

Hab. — Headwaters  of  Holston  River,  Washington  Co.,  Va.,  Prof.  E.  D.  Cope. 

Unio  sparus. — Testa  laevi,  lato-clliptica,  subinflata,  valde  intequilaterali, 
postice  obtuse  angulata,  antice  rotundata ;  valvulis  subtenuibus,  antice  cras- 
sioribus ;  natibus  prominulis,  ad  apices  minute  undulatis  ;  epidermide  sub- 
crocea,  valde  radiata ;  dentibus  cardinalibus  parvis,  erectis,  conicis  ;  laterali- 
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bas  longis  sabcnrvisqae ;  margarita  talmonis  colore  tincta  et  ralde  iridet* 
cente. 

Hab. — Swamp  Greek,  North  Georgia,  Maj.  T.  0.  Downie. 

• 

Unio  Gopbi. — Testa  Iseyi,  elliptica,  subcompressa,  inaeqailaterali,  aotice  et 
postice  rotandat*  ;  valvulis  sabcrassis  antice  crassioribus ;  natibas  promian- 
lis,  ad  apices  andalatis;  epidermide  tenebroso-fascata,  ad  marginem  sqaamo- 
sa,  eradlata;  dentibus  cardinalibus  sabcrassis,  elevatis,  compressis,  corrngatis, 
in  atroque  valvalo  daphcibus ;  lateralibas  loogis,  lamellatis,  sabcarvatitqae ; 
margarita  purpurea  et  valde  iridescente. 

Hab, — Headwaters  of  Holston  River,  Smith  Go.,  Va.,  Prof.  E.  D.  Cope. 

Unio  ctlindrbllus. — Testa  laevi,  late  elliptica,  cylindracea,  valde  incqai- 
lateral!,  antice  et  postice  rotundata;  valvulis  subcrassis,  antice  crasiioribus ; 
natibus  prominulis ;  epidermide  luteola,  eradiata ;  dentibus  cardinalibns 
parris,  subconicis  corrugatisque ;  lateralibas  longis  tabrectisqae  ;  margarita 
intus  purpurea  et  valde  iridescente. 

Hab. — Duck  Greek,  Tenn. :  Swamp  Creek,  Murray  Co.,  Ga.,  Major  Downie; 
and  North  Alabama,  Prof  Tuomej. 

Unio  difpicilis. — Testa  laevi,  elliptica,  inflata,  valde  inasqailaterali,  postice 
obtuse  an^ulata,  antice  rotundata;  vaivalis  tenuibis,  antice  crassioribas ; 
natibus  prominulis ;  epidermide  luteola,  valde  radiata ;  dentibus  cardinali- 
bus parviusculis,  conicis  crenulatisqae ;  lateralibas  sublongis  rectisqne; 
margarita  alba  et  valde  iridescente. 

Hab. — Swamp  Creek,  Ga.,  Major  Downie;  Holston  River,  Washing^n  Co., 
Prof.  Cope. 

Unio  Topieabnbis. — Testa  lasvi,  lata,  subcompressa,  valde  inseqnilaterali, 
postice  obtuse  angulata,  antice  rotundata  ;  valvuhs  crassiusculis,  antice  cras- 
sioribus ;  natibas  prominulis,  ad  apices  nndulatis ;  epidermide  tenebroso- 
fusca,  radiata ;  dentibus  cardinalibns  erectis,  compressis  crenulatisqae ; 
lateralibas  longis  rectisque  ;  margarita  ca$ruleo-alba  et  valde  iridescente. 

Z/ai^.—* Tope ka,  Kansas,  Prof.  Daniels;  Little  Arkansas,  Dr.  Le  Conte,  Aec. 

Unio  Brazosbnsis. — Testa  plicata,  subrotunda,  ventrieosa,  valde  inssquila- 
terali,  antice  et  postice  rotundata;  valvulis  percrassis,  antice  crassioribus; 
natibus  prominentibus,  tumidis,  incurvis,  ad  apices  minute  undulatis;  epi- 
dermide tenebroso-rufo-fusca,  eradiata;  dentibus  cardinalibus  percrassis, 
solidis,  erectis  corrugatisque  ;  lateralibas  longis,  subcrassis  et  obliquis;  mar- 
garita argentea  et  valde  iridescente. 

Hab. — Dallas  Co.,  Texas,  Prof.  Forshey ;  Brazos  River,  Dr.  Lincecum. 

Unio  Lincecumii. — Testa  plicata,  rotundata,  subglobosa,  valde  inseqnilater- 
ali ;  valvulis  precrassis,  antice  crassioribus  ;  natibus  prominentibus,  tumidis, 
incurvis, ad  apices  minute  undulatis;  epidermide  tenebroso-fusca,  nigricabte, 
eradiata;  dentibus  cardinalibus  percrassis,  solidis,  erectis  corrugatisque; 
lateralibus  longis,  subcrassis  et  obliquis  ;  margarita  argentea  et  valde  irides- 
cente. 

Hab  — Dallas  County,  Texas,  Prof.  Forshey ;  Brazos  River,  Texas,  Dr.  G. 
Lincecum. 

Unio  corvinus. — Testa  Isevi,  elliptioa,  inflata,  valde  insequilaterali ;  antice  et 
postice  rotundata;  valvulis  subcrassis,  antice  crassioribus  ;  natibus  vix  pro- 
minentibus, epidermide  nigra,  subsquamea,  eradiata ;  dentibus  cardinalibus 
parvissimis  decussatisque  ;  lateralibus  longis  subrectisque ;  margarita  alba 
et  valde  iridescente. 

Hah. — Flint  River,  Geo.,  J.  C.  Plant  and  Dr.  Neisler ;  Neuse  River,  N.  C, 
Prof.  Emmons. 

Unio  corvunculus. — Testa  lo^vi,  elliptica,  subinflata,  valde  inapqnilaterali ; 
antice  et  postice  rotundata  ;  valvulis  crassiusculis,  antice  crassioribus  ;  nati- 
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bas  prominulis,  ad  apices  aubconcentrico-nndulatis;  epidermide  nigricante, 
eradiata  ;  dentibus  cardinalibus  parvis,  erectis,  subcompressis  crenulatisqae  ; 
margarita  purpurea  el  iridescente. 
Hob. — Flint  River,  Ga.,  J.  C.  Plant  and  Dr.  Neisler ;  Darien,  J.  H.  Goaper. 

Urio  planior. — Testa  sabsalcata,  subtriangulari,  ad  latere  planulata,  inse- 
qailaterali ;  valyulis  crassiusculis,  antice  crassioribus ;  natibus  sabpromi- 
nentibas ;  epidermide  vel  lutea  vel  ochracea,  radiata;  dentibus  cardinalibus 
parvis,  compressis  striatisque ;  lateralibus  longis,  crassiusculis  et  obliquis ; 
margarita  alba  et  iridescente. 

Hah. — Tennessee,  Mr.  H.  Moores ;  Headwaters  Holston  Rirer,  Washington 
Co.,  Virginia,  Prof.  Cope. 

Unio  vallatdb. — Testa  nodulosa,  rotundata,  lenticulari,  subinflata,  insequi- 
laterali ;  valvulis,  crassis,  antice  crassioribus  ;  natibus  subprominentibus  ; 
epidermide  luteo-fusca,  eradiata ;  dentibus  cardinalibus  pergrandibus,  ele- 
vatis  granulatisque;  lateralibus  crassis,  curtis  obliquisque;  margarita  ar- 
gentea  et  iridescente. 

Hab. — Alabama  River,  Dr.  Showalter. 

Unio  refclgens. — Testa  nodulosa,  rotundata,  lenticulari,  insequilaterali ; 
Talvulis  subcrassis,  antice  crassioribus ;  natibus  prominulis ;  epidermide 
rafo-castanea,  aliquanto  polita :  dentibus  cardinalibus  subgrandibus,  ele- 
ganter  corrugatis  crenulatisque ;  lateralibus  longiusculis,  obliquis,  minute 
corrugatis ;  margarita  albida,  ad  marginem  purpnrescente  et  elegantissime 
iridescente. 

Hab. — Oktibbeha  River,  Lauderdale  Co.,  Miss.,  W.  Spillman,  M.  D. 

Unio  UbariIknsis. — Testa  laevi,  oblonga,  ad  latere  planulata,  inaequilaterali, 
poBtice  biangulata,  antice  rotundata ;  valvulls  crassiusculis,  antice  crassiori- 
bus ;  natibus  prominulis ;  epidermide  rufo-fusca,  subsquamea,  eradiata ; 
dentibus  cardinalibus  parvis,  striatis,  in  utroque  valvulo  duplicibus  ;  laterali- 
bus longis,  lamellatis  subcurvisque  ;  margarita  vel  alba  vel  salmonis  colore 
tincta. 

Hab. — Uharee  River,  Montgomery  Co.,  N.  C,  F.  A.  Genth,  M.  D. 

Unio  sph.«ricus. — Testa  nodulosa,  valde  inflata,  subglobosa,  fere  aeqnila- 
terali ;  valvulis  crassis,  antice  crassioribus  ;  natibus  elevatis ;  epidermide 
rufo-castanea,  eradiata;  dentibus  cardinalibus  pergrandibus,  corrugatis 
crenulatisque;  lateralibus  curtis^  crassis,  corrugatis,  obliquis  subcurvisque  ; 
margarita  argentea  et  valde  iridescente. 

Hab. — Pearl  River,  at  Jackson,  Miss.,  C.  M.  Wheatley. 


Notes  on  tome  singular  formt  of  Chineie  tpeoies  of  UNIO. 

BY   ISAAC   LEA. 

In  a  paper  on  "  Chinese  Shells,''  by  Dr.  Baird  and  Mr.  H.  Adams,  published 
in  the  Proceedings  of  the  Zoological  Society  of  London,  May  9,  1867,  there 
are  some  remarks  and  claims  which  call  upon  me  for  correction. 

1st,  "  Unio  DouglaaUd.''  It  is  stated  that  "  in  1833  Dr.  Gray  shortly  de- 
scribed and  accurately  figured  in  the  12tb  volume  of  Griffith's  edition  of  Cu- 
vier  a  species  of  Unio^  which  he  called  U,  Douglasict"  &c.  Further,  that  "  Mr. 
Lea.  some  years  afterwards,  from  not  knowing  the  shell  as  figured  in  Griffith, 
described  and  figured  a  species  from  China,  which  he  named  U,  Murchisonia- 
ntUf  but  which  there  is  no  doubt  is  the  same  as  U.  Douglasia  of  Gray."  In 
the  above  statements  there  are  several  to  which  I  beg  leave  to  demur.  It  is 
suggested  by  these  gentlemen  that ''perhaps  from  not  knowing  the  shell 
(Douglasia)  as  figured  in  Griffith,"  I  had  '*  described  and  figured  Murchisonia- 
nut^  which  there  is  no  doubt  is  the  Douglatix  of  Gray."     In  answer  to  this  I 
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would  ask  how  I  could,  when  I  read  107  paper  on  the  16th  March,  1832,  be- 
fore the  American  Philosophical  Society,  know  of  a  description  in  Griffith's 
Cavier  dated  1834?  (not  in  1833,  as  incorrectly  cited).  DougUuix  therefore 
cannot  have  precedence  ''  of  some  years,'*  as  claimed  for  it,  but  it  most  remain 
a  synonym  to  Murchisonianus^  where  I  placed  it  in  my  Synopsity  first,  second, 
and  third  editions,  since  1836. 

As  regards  the  claim  in  the  same  paragraph  for  U.  ShanghaiensU^  Lea,  being 
also  a  synonym  to  Voufflasice,  I  am  constrained  to  differ  in  opinion.  Sk€ntifkai- 
ensis  is  not  the  same  with  Douglasia^  as  affirmed,  but  it  is  the  same  with  C 
Otbeckiiy  Pbilippi,  the  description  of  which  I  had  not  seen.  "Conchylien,  Tol. 
3d.*'  Some  years  since  1  placed  it  as  a  synonym  to  OabeckUin  the  manuscript 
copy  of  my  Synopsis,  4th  ed.,  preparing  for  the  press. 

2d.  Anodonta  tenuis^  Gray, — also  called  Unio  tenuity  Gray,  in  Griffith's  Cu- 
vier, — is  considered  to  be,  by  Messrs.  Baird  and  Adams,  an  Anodonta^  and  it 
is  said  to  be  little  known.  This  shell  does  not  belong  to  either  of  these 
genera.  It  is  a  true  Dipsas  of  Leach,  and  if  Dr.  Gray  had  had  a  perfect  spe- 
cimen before  him  when  describing  Anodonta  fenuu^  he  never  would  have 
placed  it  in  that  genus.  The  JJipnaMtan  character  was  evidently  obliterated 
by  age  in  the  specimen  from  which  he  made  his  diagnosis.  The  young  spe- 
cimens, and  the  mature  perfect  ones,  always  have  the  tooth  (so  to  call  it)  of 
the  genus  Dip»as.  ]  described  this  species  in  the  Transactions  of  the  Ameri- 
can Philosophical  Society,  March  15,  1833,  under  the  name  of  Syn^kynota 
discoidMj  with  a  figure  perfectly  representing,  the  characteristic  tooth,  which 
consists  of  a  single  raised,  sligbtly  curved  line  under  the  dorsal  margin.  Id 
my  "  Synopsis,"  in  the  first  edition  in  1836,  as  well  as  in  the  second  and  third 
editions,  I  gave  Dr.  Gray's  l€nuis  as  a  synonym  to  this  shell,  which  I  there 
placed  in  the  genus  DipaaSj  where  it  properly  belongs.  It  must  therefore 
stand  as  Dipsot  diseoidea,  Lea,  with  the  synonym  of  Anodonta tenrnt.  Gray;  my 
date  being  1833,  and  Dr.  Gray's  1834. 

In  this  paper  of  Messrs.  Baird  and  Adams,  they  have  described  a  supposed 
new  species  from  Shanghai,  under  the  name  of  Unio  (Lampsilis)  tubtorttu.  1 
previously  published  a  description  of  a  species  which  I  believe  will  prove  the 
same,  under  the  name  of  tortuosus^  in  the  Proc.  Acad.  Nat.  Sci.  April  18, 1865. 
Since  then  I  have  found  in  the  "Journal  de  Conchiliologie,"  July,  1863,—  which 
work  for  that  year  was  not  accessible  to  me, — that  Messrs.  Crosse  and  De- 
beaux  had  given  a  description  and  an  excellent  figure  of  a  Unio  of  the  same 
twisted  character,  under  the  name  of  THentsinensisy  which,  if  the  figure  be  en- 
tirely correct,  differs  in  the  form  of  the  posterior  slope,  and  in  the  undulations 
of  that  part. 

I  may  be  permitted  to  express  my  surprise  that  neither  the  French  nor  the 
English  authors  should  have  observed  the  very  remarkable  character  of  these 
Chinese  species,  which  were  before  them,  in  being  inrquivalve!  The  figure  in 
the  Journal  de  Conchyliologie  seems  to  be  very  correctly  delineated  by  the  art- 
ist, having  represented   the  inequivalve  condition  of  the  right  and  left  valves. 

Messrs.  Baird  and  Adams  refer  to  Tientsinensis,  but  consider  it  to  differ  in 
some  respects  from  their  suhtorttiSy  which  I  think  very  likely.  If  Tientsinentit 
prove  to  be  the  same  as  tortuosus  and  conlortuSj  then  the  two  last  must  be 
synonyms.  If  not,  then  there  will  be  two  species,  viz.  :  THenttinensitf  Grosse 
and  Debeaux,  and  tortuosus  (nobis), — contoriut,  8.  and  A.,  being  a  synonym  to 
tortuo8us. 


May  bih, 
Mr.  Vaux,  Vice-President,  in  the  Chair. 

Twenty-nine  members  present. 

The  following  paper   was  presented  for  publication:    "List  of 
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Birds  collected  at  Laredo,  Texas,  in  1866  and  1867."    By  Dr.  H. 
B.  Butcher. 


May  12th. 
Mr.  Vaux,  Vice-President,  in  the  Chair. 

Thirty-six  members  present. 

The  following  were  presented  for  publication:  "Description  of 
Pour  new  species  of  Exotic  Unionidse,'*  and  "  Description  of  Twen- 
ty-six new  species  of  Melanidse  of  the  United  States."  By  Isaac 
tea,  LL.D. 

"  Moncecism  in  Luzula  campestris,"  and  "  Variations  in  Epigea 
repens."     By  Thos.  Meehan. 

Prof.  Edw.  D.  Cope  defined  the  characters  of  a  new  genus  of  Cheloniidae, 
which  represented  the  modern  marine  turtles  in  the  Cretaceous  green  sand  of 
New  Jersey.  It  differed  in  the  considerably  greater  co-ossification  of  the 
disc  and  marginal  bones  posteriorly  and  anteriorly.  The  anterior  rib  is  at- 
tached to  one  marginal  in  advance  of  that  to  which  it  is  connected  in  Chelone. 
He  called  it  Ostbopygis,  and  exhibited  a  specimen  of  the  type  species — 0. 
emarginatus  Cope — of  which  about  half  the  carapace  and  plastron  were 
preserved,  and  which  indicated  an  animal  of  about  the  size  of  the  green  tur- 
tle.    It  was  presented  to  theAcademy  by  Dr.  Samuel  Ashhurst. 

Prof.  Cope  stated  that  he  was  more  or  less  acquainted  with  four  species  of 
the  genus :  0.  s  o  p  i  t  u  s  (Chelone  Leidy),  0.  chelydrinus  Cope,  and  0. 
repandus  Cope,  all  of  the  same  or  larger  size  than  the  type. 


May  19th. 
Mr.  Vaux,  Vice-President,  in  the  Chair. 
Twenty-nine  members  present. 

Prof.  Cope  called  attention  of  the  Acadenay  to  the  rarity  of  Ophidian  re- 
mains, and  to  the  fact  that  none  had  been  discovered  in  North  America  up 
to  the  present  time.  He  then  exhibited  two  vertebrae  of  a  serpent  of  or  near 
the  family  of  the  Boas,  from  the  green  sand  of  Squankum,  Monmouth  Co., 
N.  J.,  which  had  been  discovered  by  Dr.  Knieskern. 

Peculiar  interest  attached  to  these  specimens,  from  the  fact  that  they 
came  from  a  bed  which  has  recently  been  stated,  by  Conrad,  to  be  an  equiva- 
lent of  the  older  Eocene  or  London  clay  of  the  Thames  valley.  They  con- 
firm this  identification  exactly,  since  they  belong  to  Owen's  genus  Palseophis, 
which  is  characteristic  of  those  beds  in  England.  They  indicate  a  species 
intermediate  between  the  two  larger  described  by  Prof.  Owen,  and  of  some 
fifteen  feet  in  length.  It  was  associated  with  remains  of  crocodiles,  sting- 
rays and  saw-fishes,  and  was  named,  from  its  geographical  and  geological 
location,  Palaeopbis  littoralis  Cope. 

The  type  specimens  belong  to  the  Geological  Survey  of  New  Jersey,  under 
Prof.  George  Cook,  and  were  lent  by  him  for  description. 

Dr.  Hayden  read  a  letter  from  Prof.  Leo  Lesquereux,  identifying 
the  fossil  plants  of  the  coal  formation  of  the  south-west,  as  follows : 

"  I  was  unwell  when  your  boxes  of  fossil  plants  arrived,  and  was  not  able 
to  examine  the  specimens  before  now. 
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"  Most  of  the  leaves,  which  are  well  presenred  indeed,  belong  to  a  new  fpedei 
of  Ficus.  It  resembles  Ficus  laneeolatits^  Heer.,  a  miocene  species,  but  diffen 
bj  leaves  being  broader,  mostly  rounded  at  base,  and  not  a/iray«  alternated  to 
the  petiole.  The  medial  nerves  and  shorter  pedicel  are  thicker.  Some  of 
the  leaves,  which  are  narrower  and  narrowed  to  the  petiole,  present  the  form 
and  appearance  of  Ficut  lanceolatusj  but  the  specific  difiference  is  marked  by 
the  thick  nerves  aad  shorter  petiole. 

'* Among  these  leaves  there  are  two  fragments  of  leaves  of  a  Cmmamomimy 
referrable  perhaps  to  C.  affine^  Lesqx. ;  a  large  leaf  of  Platamu^  probably  P. 
aceroidesf  Ang.,  whose  borders  are  destroyed,  and  a  Populus  with  roand 
leaves — Populus  aubrotundus,  Lesqz. — found  also  by  Dr.  Hayden  at  Bock  Greek. 

''  Besides  these  sp4>cie8,  the  specimens  show  a  number  of  fragments  of  a 
Cifperusy  apparently  a  new  species.  The  nervation  is  that  of  C^perut  charm- 
nen»it,  Heer.,  but  the  leaves,  1}  inches  broad,  are  twice  as  brosMd  as  in  the 
European  species." 

Dr.  Hayden  considered  this  as  confirming  his  opinion  that  the  lignite  bedi 
of  that  region  were  of  tertiary  age. 

Dr.  Le  Uonte  said  that  the  question  of  the  geological  age  of  that  section 
must  be  soWed  by  a  consideration  of  the  relative  positions  of  the  strata, 
rather  than  by  comparison  of  the  fossil  plants  found  therein. 


May  26(/t. 
Mr.  Cassin,  Vice-President,  in  the  Chair. 

Thirty-nine  members  present. 

The  following  gentlemen  were  elected  members :  Mr.  Edward 
Lewis,  Jas.  Truman,  M.  D.,  Wm.  Trueman,  M.  D.,  Mr.  S.  Fisher 
Corlies,  Mr.  T.  W.  Starr,  Edw.  Rhoads,  M.D.,  T.  H.  Andrews,  M.D., 
Herbert  Norris,  M.  D.,  Mr.  Jas.  S.  Gilliams,  Mr.  Charles  Bullock, 
Mr.  Edw.  L.  Huitt,  Mr.  I.  Zentmayer,  Mr.  Aug.  F.  MQller,  F.  F. 
Maury,  M.D.,  Horace  Williams,  M.D.,  Mr.  Wm.  H.  Walmsley,  Mr. 
T.  L.  Buckingham. 

The  following  were  elected  correspondents :  Mr.  Augustus  Fendler, 
of  Allen  ton,  Mo. ;  Hon.  J.  8.  Wilson,  of  Washington,  D.C. ;  Mr.  A.  R 
Roesler,  Washington,  D.  C. ;  Prof.  John  Tomes,  F.R.S.,  of  London. 

On  favorable  reports  of  the  committees,  the  following  papers 
were  ordered  to  be  published  : 

List  of  BIRDS  ooUeoted  at  Laredo,  Texas,  in  1866  and  1867. 

BY   H.   B.    BUTCHER,   M.  D. 

The  list  of  birds  here  given  embraces  the  species  collected  bj  me  at  La- 
redo, Texas,  on  the  Rio  Grande  river,  while  engaged  as  Acting  Assistant  Svr- 
geon  of  the  U.  S.  Army  ;  and  is  presented  as  a  contribution  to  the  subject  of 
the  geographical  distribution  of  the  birds  of  North  America.  No  new  species 
but  many  quite  rare  species  were  procured.  The  most  interesting  result  of  my 
examinations  at  Laredo  was  the  discovery  in  abundance  of  Searda/ella  taca,  t 
species  not  previously  obtained  north  of  the  Rio  Grande. 

The  collections  made  were  first  sent  to  the  Smithsonian  Institution,  and  a 
series  afterwards  presented  to  this  Academy.  I  am  indebted  to  Prof.  Baird  for 
assistance  in  identifying  the  species. 

A  comparison  of  this  list  with  that  of  the  birds  collected  in  Texas  by  Mr. 
Dresser  will  be  found  of  interest. 
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Tinnancalas  sparverius,  VteiU.    Nov.,  Jan.  and  Feb. 

Accipiter  fuBcus,  Bonap.     Jan. 

Boteo  Bwainsoni,  Bonap,     Jaly. 

Bateo  borealis,  Vieill,     Jan. 

Polyborus  Audubonii,  Cattm.    Jan. 

Athene  hjrpugsea,  Bonap,     Oct.,  Jan. 

Bnbo  virginianas,  Bonap.     Oct. 

Geococcjrx  californianus,  Baird.     May  to  Sept.     Abundant. 

Coccjgus  erythrophthalmas,  Bp.    Jane  to  Aug. 

Picas  Bcalaris,  Wagler.     June  to  Not.     Abundant. 

Genturus  flaviventris,  Sw.    June  to  Not.     Abundant. 

Antrostomus  nuttalli,  Cassin.     Sept.,  Feb. 

Ghordeiles  texcnsis,  Lawr.     May  to  Sept. 

Ceryle  alcyon,  Bote.     Oct. 

Tyrannus  verticalis,  Say.     May. 

Myiarchus  crinitus,  Cab.     Aug.  and  Sept. 

Ifyiarchus  mexicanus,  Baird.    Aug. 

Sayornis  fuscus,  Baird.    Nov. 

Sayornis  sayus,  Baird.    Not.,  Jan.,  Feb. 

Contopus  Tirens,  Cab.     May. 

Empidonax  pusillus.  Cab.     May. 

Empidonax  flaTiTentris,  Baird.     Aug. 

Turdus  migratorius,  Lin.    Jan. 

Sialia  sialis,  Baird.     Not. 

Sialia  arctica,  Swain*.     Feb. 

Anthus  ludoTicianus,  Licht.    Not.,  Dec. 

Regains  calendula,  Licht.     Dec,  Feb. 

G«othlypi8  Philadelphia,  Baird.     Sept. 

Helminthophaga  celata,  Baird.    Not.,  Jan.,  Feb. 

Dendroica  sstiTa,  Baird.     May,  Aug.,  Sept. 

Dendroica  coronata,  Oray.     Dec,  Jan. 

Myiodioctes  pusillus,  Bonap.    Sept. 

Pyranga  sestiTa,  VieUl.     Aug. 

Cotyle  serripennis,  Boie.     May,  June,  March. 

Ampelis  cedrorum,  Baird.     March. 

GoUyrio  excubitoroides,  Baird,    April  and  Sept.  to  Not.,  Jan.,  Feb. 

Vireo  gilTus,  Bonap.    May. 

Vireo  belli,  And.    May,  June,  Aug. 

Mimas  polyglottus,  Boie.    April  to  Oct.,  Dec.  to  Feb. 

Oreoscoptes  montanus,  Baird.     April,  May  to  Not.,  Dec.  to  March.  Abundant. 

Harporhynchus  curnrostris,  Casnn.    April  to  Not.,  Feb.     Abundant. 

Harporhynchus  longirostris,  Catsin,    May,  Not.,  Jan. 

Gampylorhynchus  brunneicapillus,  Oray.    May,  June,  Not.,  Feb. 

Salpinctes  obsoletus,  Cab.     May,  Not.,  Oct.,  Dec,  Feb. 

Thryothorus  bewickii,  Bonap.     Not.  to  Feb. 

Polioptila  cserulea,  Selat.    July,  Aug.,  Oct. 

Lophophanes  atricristatas,  Cass.    Aug.,  Not. 

Paroides  flaTiceps,  Baird,    May  to  Sept.,  Jan.,  Feb.     Abundant. 

Eremophila  cornuta,  Boie.    Not.,  Dec. 

Gbrysomitris  tristis,  Bonap,    Dec. 

Plectrophanes  maccownii,  Lawr.     Dec 

Ghondestes  g^ammaca,  Bonap.     April,  Sept.  to  Not.     Abundant. 

Zonotrichia  leucophrys,  8w.    April,  Dec  to  Feb. 

ZoDOtrichia  gambelii,  Oambel.    Jan. 

Poospiza  bilineata,  Selat.    June  to  Oct.     Abundant. 

Melospiza  heermanni,  Baird.    Jan. 

P«ac»a  cassini,  Baird.    June. 

Melospiza  lincoinil,  Baird,    Dec. 
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Embernagra  rufivirgata,  Lawr.     Nov. 

Calamospiza  bicolor,  Bonap.    Nov. 

Buspiza  americana,  Bonap.     Aag. 

(xuiraca  caerulea,  Sw,     May,  June,  Oct. 

Cyanospiza  ciris.  Baird.     April  to  Aug.     Abundant. 

Pyrrhuloxia  sinuata,  Bonap.     April  to  Sept.,  Dec.  to  Feb.     Abundant. 

Cardinalis  virginianus,  Bonap.     May  to  Aug.,  Nov.,  Dec.     Abundant, 

Pipilo  chlorura,  Baird.     Dec,  Jan. 

Molothrus  pecoris,  Sw,     April  to  July,  Jan.     Abundant. 

Xanthocephalus  icterocepbalus.     April,  May. 

Sturnella  neglecta,  Aud.     Oct.  and  Nov.     Abundant. 

8turnella  magna,  Sw^     Dec. 

Icterus  cucullatus,  Sw.     June. 

Icterus  spurius,  Bonap.    June,  Aug. 

Icterus  buUockii,  Bonap.     May  to  Aug.     Abundant. 

Scolecophagus  cyanocepbalus,  Sw.     Nov.,  Feb. 

Quiscalus  macroura,  Sw.    June. 

Corvus  cryptoleucus.  Couch.     Feb.,  March. 

Zenaidura  carolinensis,  Bonap.     April  to  July. 

Scardafella  inca,  Bonap.     May,  Sept.  to  Nov.,  Dec,  Feb.,  March.  Abundant. 

Ortyx  tcxanus,  Lawr.     Oct*,  Nov.,  Dec. 

Callipepla  squamata.  Gray.     April  to  Nov.,  Feb.     Abundant. 

(vrus  canadensis,  Temm.     Jan. 

Ardea  herodias,  Linn.     Jan. 

Nyctherodius  violaceus,  Reich.     Sept. 

Aegialitis  vociferus,  Ca99.     April,  May,  Aug.,  Sept. 

Tringa  wilsohii,  Nuttall.     Oct.,  Dec. 

Kreunetes  petrificatus,  ///. 

Actiturus  bartramiuB,  Bonap,     Aug. 

Tringites  rulescens.  Cab. 

Pelecanus  fuscus,  Linn.     May. 


Detoriptions  of  four  new  species  of  Exotio  UNIOKIDJB. 

BY   ISAAC    LEA. 

Anodonta  Strebelii. — Testa  l«vi,  elliptica,  insequilaterali,  postice  obtuse  an- 
gulata,  anticc  rotundata ;  valvulis  pertenuibus ;  natibas  prominulis ;  epidennide 
tenebroso-viridi,  radiis  capillaris  indutis ;  margarita  csrulea  et  valde  irides- 
cence. 

Hab. — Vera  Cruz,  Mexico  ;  Dr.  G.  Strebel,  per  Smithsonian  Institution. 

Unio  Veracruzensis. — Testa  lievi,  elliptica,  subcompressa,  insquilaterali, 
postice  obtuse  angulata,  antice  rotundata  ;  valvulis  tenuibus ;  natibus  promi- 
nulis; epidermide  tenebroso-fusca,  radiata  politaque;  dentibus  cardinalibus 
parvis,  compressis,  crenulatis,  in  utroque  valvulo  duplicibus  ;  lateralibns  longis, 
roctis  lamellatisque  ;  margarita  caerulea  et  valde  iridcscent«. 

Ilab. — Vera  Cruz,  Mexico  ;  Dr.  G.  Strebel,  per  Smithsonian  Institution. 

Unio  prunoideb. — Testa  IsBvi,  elliptica,  valde  ventricosa,  insquilaterali,  an- 
tice ct  postice  rotundata;  valvulis  subcrassis,  antice  aliquanto  craBsioribus; 
natibus  prominulis ;  epidermide  tcnebroso-fusca,  eradiata ;  dentibus  cardinali- 
bus compressis,  obliquis  et  valde  crenulatis  ;  lateralibns  longis,  lamellatis 
corrugatisque  ;  margarita  argentea. 

Unio  Chinrnsis. — Testa  nodulosa,  snbelliptica,  inflata,  fere  aequilaterali, 
postice  obtuse  angulata,  antice  rotundata ;  valvulis  crassiusculis,  antice 
crassioribus  ;  natibus  subprominentibus,  ad  apices  corrugatis;  epidermide  ri- 
rido-lutea,  radiis  viridis  undique  indutis ;  dentibus  cardinalibus  erectis,  com- 
pressis, striatis,  crenulatis  et  in  utroque  valvulo  subduplicibus ;  lateralibus 
sublongis  subrectisque  ;  margarita  argentea  et  valde  iridescente. 

[May, 


NATURAL  SCIENCES  OF  PHILADELPHIA.  151 

BMOriptions  of  TweiLty-tiz  New  Species  of  MELANIDJE  of  the  United  States. 

BY    ISAAC   LEA. 

GoNioBASis  Wheatlbyi. — Testa  striata,  sabfusiformi,  snbinflata,  subcrassa, 
ocbracea,  vel  vittata  vel  evittata ;  spira  conoidea,  ad  apicem  aliquanto  plica^ 
ta  ;  suturis  irregalariter  impressis  ;  anfractibas  instar  senis,  fere  planulatis  ; 
apertura  subcoostricta ;  ovata,  intus  ocbracea;  labro  acuto,  parum  sioaoso; 
colamella  iuflectn,  reflexa  et  tortaosa. 

Hab. — Coosa  Rirer,  Alabama,  Dr.  Sbowalter. 

GoNioBASis  8IMILIS. — Testa  striata,  sabfusiformi,  subteDui,  luteo-cornea ; 
spira  brevi,  ad  apicpm  plicata ;  suturis  impressis ;  anfractibus  instar  senis, 
▼ix  convexis ;  aperiura  subgrandi,  ovata,  intus  luteo-alba ;  labro  acuto ; 
columella  inflecta  et  tortuosa. 

Hab. — Connesauga  Creek,  Georgia,  Major  T.  C.  Downie. 

GoNiOBASis  SULCATA. — Testa  striata,  conica,  subcrassa,  mellea,  evittata ; 
spira  obtusa;  suturis  irregulariter  impressis;  anfractibus  iastar  septenis, 
planulatis,  ad  apicem  plicatis  ;  apertura  parviuscula,  rhomboidea,  intus  alba, 
labro  acuto,  sinuoso  ;  columella  inflecta,  incrassato. 

Hab. — Cahawba  River,  Alabama,  Dr.  Sbowalter. 

GoNiOBASis  ARATA. — Testa  valde  striata,  conoidea,  subtenui,  cornea,  vel 
yittata  vel  evittata ;  spira  elevata ;  suturis  impressis ;  anfVactibus  septenis, 
planulatis,  ad  apicem  carinatis  et  plicatis ;  apertura  parva,  ovata,  intus  albi- 
da  ;  labro  aliquanto  crennlato  ;  columella  inflecta,  ad  basim  retrorsa. 

Hab. — Connesauga  Creek,  Georgia,  Maj.  T.  C.  Downie. 

GoNioBASis  Gbsnerii. — Testa  striata,  fusiformi,  tenui,  tenebroso-oliva ; 
spira  subbrevi ;  suturis  impressis;  anfractibus  Instar  septenis,  planulatis; 
apertura  grand!,  late  ovata,  intus  lus^ubri ;  labro  acuto,  parum  sinuoso  ; 
columella  purpurescente  et  valde  contorta. 

Hab. — Ucbee  River,  Alabama,  Mr.  W.  Gesner. 

GONIOBASIS  TBNBBROSA. — Testa  valde  striata,  subfusiformi,  subcrassa,  tene- 
brosa  ;  spira  brevi;  suturis  irregulariter  impressis;  anfractibus  instar  quinis, 
Til  convexis;  apertura  grandi,  ovata,  intus  tenebroso-purpurea ;  labro  sub- 
crenulato  ;  columella  inflecta  et  parum  contorta. 

Hab. — Connesauga  Creek,  Georgia,  Maj.  T.  C.  Downie. 

GONIOBASIS  BiFASCiATA. —Testa  plicata,  aliquanto  striata,  subcrassa,  luteola, 
bifasciata ;  spira  obtusa,  valde  plicata ;  suturis  irregulariter  impressis ;  an- 
fractibus instar  senis,  planulatis;  apertura  parviuscula,  subrotunda,  intus 
albida  ;  labro  acuto,  parum  sinuoso  ;  columella  albida  et  contorta. 

Hab. — Jackson  Co.,  Alabama,  Dr.  Spillman. 

GoNiOBABis  OLATHRATA. — Testa  pHcata  et  striata,  pyramidata,  tenui,  dilute 
cornea,  efasciata ;  spira  exerta,  acuminata;  suturis  impressis;  anfractibus 
octoois,  convexiusculis ;  apertura  parviuscula,  rhomboidea,  intus  vel  albida 
vel  purpurea;  labro  crenulato,  subsinuoso  ;  colamella  valde  contorta. 

Hab. — Jackson  Co.,  Alabama,  Dr.  Spillman. 

GoNioBASis  PDLCHBLLA. — Testa  plicata,  subturrita,  subtenui,  rufo-cornea, 
vittata;  spira  elevata ;  suturis  irregulariter  impressis ;  anfractibus  instar  no- 
venis,  conveziuscula ;  apertura  parviuscula,  ovata^  intus  albida ;  labro  acuto  ; 
columella  inflecta  et  tortuosa. 

^a^.— North  Alabama,  Dr.  Spillman. 

GONIOBASIS  LUTBocBLLA. — Testa  pHcata  et  striata,  fusiformi,  subcrassa, 
ocbracea,  vittata  vel  evittata  ;  spira  brevi ;  suturis  irregulariter  impressis ;  an- 
fractibus quinis,  convexiusculis  ;  apertura  grandi,  ovata,  intus  luteo-alba  ; 
labro  acuto;  columella  superne  incrassata  et  valde  contorta. 

Hab, — Connesauga  Creek,  Georgia,  Maj.  T.  C.  Downie. 
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GoNiOBABis  CoNNESAUGABNSis. — TesU  pHcata,  ioferoe  striatal  subftesiformt) 
sabtenui,  vel  mellea  vel  ochracea  vel  tenebroso-fusca,  nitida ;  spirii  coDoidea; 
Buturis  impressis ;  anfraclibus  septenis,  planulatis  ;  apertura  subconstricta, 
rhomboidea,  intus  luteola  vel  tenebroso-fusca ;  labro  acuto  ;  colamella  io- 
flecta  et  tortaosa. 

Hab. — CoDDesauga  Creek,  Georgia,  Maj.  T.  C.  Downie. 

GoNiOBAsis  coKTiGUA. — Testa  IspTi,  subfasiformi,  tenni,  tenebroso-oliTi, 
eyittata  ;  spira  subelevata ;  saturis  impressis ;  anfractibus  instar  quinis.  con- 
vexiasculis  ;  apertura  grandi,  snbrhombica,  intus  albida ;  labro  acoto,  sinoo* 
so  ;  columella  viz  incrnssata  et  valde  contorta. 

JSab. — CoQuesauga  Creek,  Georgia,  Maj.  T.  C.  Downie. 

GoNioBASis  McRRATBNSis. — Testa  laevi,  fusiformi,  inflata,  subtenui,  tene- 
broso-cornea,  evittata ;  spira  conoidea,  ad  apicem  plicata  ;  snturis  aliquanto 
impressis  j  anfractibus  instar  senis,  snbplanulatis ;  apertura  magna,  sab- 
rhomboidea,  intus  luteola ;  labro  acuto,  parum  sinuoso  ;  columella  inflecta 
et  tortuosa. 

Hab. — Swamp  Creek,  Murray  Co.,  Oa..  Maj.  T.  C.  Downie. 

GoNioBASis  0RANAT0IDE8. — Testa  graoulaia,  inferne  striata,  subfasifomii, 
subtenui,  cornea ;  spira  conoidea,  ad  apicem  plicata  ;  saturis  impressis ;  an- 
fractibus instar  senis,  vix  convexis  ;  apertura  subgrandi,  ovata,  intoa  lateo- 
alba;  labro  acuto;  columella  tortuosa. 

Hctb. — Connesanga  Creek,  Georgia,  Maj.  T.  C.  Downie. 

GoNioBASis  CLAVULA. — Tcsta  cariuata,  aliquanto  plicata,  tenni,  tenebroso- 
castanea,  efasciata ;  spira  exerta,  acominata ;  suturis  regulariter  impressis ; 
anfractibus  instar  octonis,  plannlatis ;  apertura  parvissima,  OTata,  intos  cas- 
taneaj  labro  acuto;  columella  alba  et  contorta. 

Hab. — Jackson  Co.,  Alabama,  Dr.  Spillman. 

GoNioBASis  cocHLiARis. — Testa  carinata  et  striata,  cylindracea,  tenni,  tene- 
broso-fusca, evittata ;  spira  attenuata ;  suturis  valde  impressis ;  anfractibus 
instar  novenis,  ad  apicem  valde  carinatis,  inferne  striatis ;  apertura  parvis- 
sima,  late  elliptica,  intus  tenebroso  ;  labro  subcrenato ;  columella  inflecta, 
ad  basim  incrassata. 

Hab. — Shelby  Co.,  Alabama,  Maj.  T.  C.  Downie. 

GoNioBASis  VENUSTA. — Tcsta  subcaHnata,  conoidea,  subtenui,  mellea,  evit- 
tata ;  spira  elevata  ;  suturis  regulariter  impressis  ;  anfractibus  planulatis,  in- 
star  septenis ;  apertura  parva,  rhomboidea,  intus  albida ;  labro  acuto ;  cola- 
mella inflecta  et  valde  contorta. 

Hab. — Coosa  River,  Alabama,  Dr.  Sho waiter. 

GoNioBASis  ORNATA. — Testa  carinata,  subturrita,  tenul,  olivacea,  valde 
Yitatta  ;  spira  elevata,  superne  plicata ;  suturis  valde  impressis ;  anfractibus 
septenis,  planulatis;  apertura  parviuscula,  subrhomboidea,  intus  rittata; 
labro  acuto,  aliquanto  sinuoso ;  columella  vix  incrassata  et  valde  contorta. 

Hab. — Connesauga  Creek,  Georgia,  Maj.  T.  C.  Downie. 

Trypanostoma  NUCiPORMi. — Tcsta  laeyi,  obtuse  conica,  inflata,  crassiufcala, 
castanea;  spira  brevi,  obtusa;  suturis  regulariter  impressis ;  anfractibus  instar 
quinis,  convexiusculis  ;  apertura  magna,  rhomboidea;  labro  acuto  ;  ezpanso, 
sinuoso  ;  columella  inflecta  et  valde  tortuosa. 

Hab. — Connesauga  Creek,  Georgia,  Maj.  T.  C.  Downie. 

Trypanostoma  castanbum. — Testa  laevi,  pyramidata,  subtenui,  castaaea, 
obsolete  fasciata ;  spira  exerta,  acuminata ;  suturis  impressis  ;  anfractibas 
instar  novenis,  planulatis;  apertura  parviuscula,  rhomboidea,  intus  dilute 
purpurea;  labro  acuto,  sigmoideo;  columella  parum  incrassata  et  valde 
contorta. 

Hab. — Coosa  River,  Alabama,  Dr.  Sho  waiter. 
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Tbtpanobtoma  Whsatleyi. — Testa  Isevi,  pyramidata,  tenai,  dilate  rabigi- 
nosa,  Tel  fasciata  vel  efasciata;  spira  exserta,  acuminata;  suturis  regulariter 
impressis  ;  anfractibus  instar  decis;  planulatis,  ad  apicem  carinatis  ;  apertura 
parviascala,  rhomboidea,  intus  albida ;  labro  acuto,  sigmoideo  ;  columella  ad 
basim  parum  tncrassata  et  ralde  contorta. 

Hab, — Coosa  River,  Alabama,  Dr.  Showalter. 

Trtpanostoma  TIB8BRALE. — ^Testa  Isvi,  pyramidata,  teoui,  olivacea,  vel 
Tittata  yel  evittata ;  spira  valde  exserta  ;  suturis  valde  impressis  ;  anfractibus 
instar  duodenis,  planulatis,  ad  apicem  carioatis ;  apertura  parviuscula,  rbom- 
boidea,  Intus  albida  Tel  vittata ;  labro  acuto,  sinuoso ;  columella  impressa  et 
yalde  contorta. 

H<ib, — Jackson  Co.,  Alabama,  Dr.  W.  Spillman. 

LiTHASiA  PURPUREA. — Testa  laeri,  curta,  subcylindracea,  subcrassa,  tene- 
broso-purpurea ;  spira  brerissima ;  suturis  yalde  impressis ;  anfractibus  in- 
star  quinis,  convexiusculis  ;  apertura  graadi,  rhomboidea,  intus  saturale  pur- 
purea; labro  acuto,  yix  sinuoso  ;  columella  impressa,  superne  incrassata. 

Hab. — Gahawba  River,  at  Centreville,  Bibb  Co.,  Ala.,  Dr.  Showalter. 

L1THA8IA  ouRTA. — Testa  granulata,  curta,  solida,  luteo- olivacea,  plerumque 
bifasciata ;  spira  brevi ;  suturis  irregulariter  impressis ;  anfractibus  instar 
quinis,  planulatis ;  apertura  subgrandi,  rhomboidea,  intus  albida ;  labro 
acuto,  subsinuoso  ;  columella  infernt  et  superne  incrassata. 

Hab. — North  Alabama,  Prof.  Tuomey  and  Dr.  Spillman ;  Tuscumbia,  B. 
Pybus. 

ScHizosTOMA  Whbatleti. — Testa  striata,  subfusiformi,  subtenui,  luteola, 
imperforata,  vittata ;  spira  obtuso-conoidea ;  suturis  irregulariter  impressis  ; 
anfractibus  instar  senis,  vittatis,  ultimo  grandi ;  fissura  obliqua  brevique  ; 
apertura  parviuscula,  ovata,  intus  alba  et  vittata;  labro  subcrenulato  ;  colu- 
mella alba,  incrassata  et  contorta. 

Hab. — Coosa  River,  Dr.  Showalter. 

Anculosa  Downiei. — Testa  plicata  et  obsolete  striata,  subglobosa,  crassa, 
tenebroso-oliva,  maculata ;  spira  vix  prominulis,  plicatis;  suturis  impressis  ; 
anfractibus  vix  ternis,  ultimo  grandi  et  ventricoso  ;  apertura  grandi,  subro- 
tunda,  intus  fusco-macu lata;  labro  acuto;  columella  impressa  et  incrassata. 

Hiib, — Gonnesauga  Creek,  Georglti,  Maj.  T.  C.  Downie ;  Coosa  River,  Ala- 
bama, Dr.  Showalter. 


Variations  in  EPI02A  BEFEN8. 
BY  THOMAS  MEEHAN. 

There  are  yet  many  botanists  who  regard  variations  as  accidents.  They 
speak  of  a  normal  form  as  something  essential ;  and  departures  from  their  idea 
of  a  type,  they  refer  to  external  causes,  independent  of  any  inherent  power  of 
change  in  the  plant  itself.  Hence,  when  a  change  of  form  occurs  to  them,  it 
is  usually  referred  to  shade,  to  sunlight,  to  an  unusual  season,  situation,  or 
some  geological  peculiarity  of  the  soil.  Cultivation  is  denounced  as  inter- 
fering with  botanical  science ;  introducing  and  originating  innumerable  forms, 
defying  the  skill  of  the  botanist  to  classify  or  arrange.  My  experience  in 
plant  culture,  and  as  an  observer  of  plants  in  a  state  of  nature,  leads  to  the 
conclusion  that  there  is  no  greater  power  to  vary  in  the  one  case  than  in  the 
other;  that  there  is  as  much  variation  in  the  perfectly  wild  plant,  as  in  those 
under  the  best  gardener's  skill.  To  illustrate  this  I  gathered  a  great  number  of 
specimens  of  Antennaria  plantagintfolia^  which,  though  I  do  not  believe  has  a 
greater  average  power  of  variation  than  any  other  plant,  affords  a  good  example 
for  the  following  reasons :    The  small  seeds  I  believe  require  a  clear  surface  of 
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ground  to  vegetate,  and  young  plants  therefore  never  appear  in  a  meadow  or 
grassy  place.  In  such  positions  plants  only  exist  that  had  a  footing  in  advance 
of  the  grass.  They  then  propagate  exclusively  by  runners.  After  being  two 
or  three  years  in  this  situation  they  form  patches  of  one  or  several  square  feet 
each.  Now  it  is  not  easy  to  appreciate  a  minute  difference  between  one  single 
specimen  and  another ;  but  when  a  score  or  more  of  specimens  of  one  are 
matched  against  a  similar  number  of  the  other,  the  minutias  make  an  aggre- 
gate which  is  readily  estimated.  So  we  shall  find  in  the  case  of  a  two  or  three 
year  old  meadow,  filled  with  this  plant,  that  not  only  are  no  two  pateheM  alike^ 
but  that  the  eye  convinces  us  of  the  fact  on  the  first  glance  over  the  field. 
Plain  as  the  differences  thus  presented  were,  I  found,  however,  some  difficulty 
in  describing  them  in  language ;  and  besides  being  a  dioecious  plant  there 
might  be  brought  in  the  objection  of  intercrossing  between  allied  species  of 
this  or  neighboring  genera,  if  not  of  the  individuals  of  the  opposite  sexes  them- 
selves, to  account  for  so  many  forms.  I  therefore  chose  I^gtea,  as  belonging 
to  a  natural  order  exclusively  hermaphrodite ;  containing  only  one  natural 
species ;  not  very  closely  allied  to  any  of  the  neighboring  genera,  AndromedOj 
CUthrOf  Oaultheriaj  &c. ;  none  of  which,  at  any  rate,  flower  at  the  same  time 
with  it. 

On  the  19th  of  April  I  gathered  specimens  from  sixteen  different  plants  on 
the  Wissahickon,  without  taking  any  pains  to  make  any  particular  selection  of 
varieties.    The  following  descriptions  shdw  their  variations : 

1.  Tube  of  the  corolla  half  inch  long,  contracted  in  the  middle ;  segments  of 
the  corolla  broadly  ovate,  one-third  the  length  of  the  tube,  incurved,  pure  white. 
Scales  of  the  calyx  two-thirds  the  length  of  the  tube,  narrowly  lanceolate,  in- 
terior ones  white  and  membranaceous  with  a  crimson  base. 

2.  Tube  half  inch,  regularly  cylindrical;  segments  half  as  long  as  the  tube, 
triangularly  ovate,  light  rose,  incurved.  Scales  one-third  the  length  of  the 
tube,  white,  coriaceous. 

3.  Tube  quarter  inch,  thick  (one-eighth  wide),  cylindrical ;  segments  rather 
longer  than  the  tube,  triangularly  ovate,  incurved,  deep  rosy  pink.  Scales 
three-fourths  the  length  of  the  tube,  rosy  red,  with  white  margins. 

4.  Tube  nearly  half  inch,  contracted  at  the  summit ;  segments  very  short, 
scarcely  one-sixteenth  of  an  inch,  forming  nearly  five  ovate  repand  teeth, 
purplish  white.     Scales  greenish  white,  simply  acute. 

5.  Tube  quarter  inch  long,  one-eighth  wide ;  segments  lanceolate,  erect, 
two-thirds  as  long  as  the  tube,  rosy  purple.  Scides  brown,  not  margrined, 
drawn  out  to  a  long  fine  point. 

6.  Tube  quarter  inch,  cylindrical ;  segments  oblong  ovate,  recurved,  as  long 
as  the  tube.  One  of  the  anthers  slightly  petaloid.  Scales  prolonged  into 
almost  an  awn. 

7.  Tube  much  narrowed  at  the  summit,  quarter  inch  long;  segments  less 
than  one-sixteenth  of  an  inch  long,  pale  purple.  Scales  greenish  brown,  very 
narrow. 

8.  Tube  near  half  inch,  contracted  in  the  middle ;  segments  quarter  inch, 
linear  lanceolate,  bright  rose.  Scales  half  the  length  of  the  tube,  broadly 
ovate,  membranaceous,  simply  sharp  pointed. 

9.  Tube  half  inch,  cylindrical ;  segments  quarter  inch,  of  which  there  are 
but  three  broadly  ovate,  white. 

10.  Tube  nearly  three-quarters  inch,  cylindrical ;  segments  quarter  inch, 
narrowly  ovate.     Scales  as  long  as  the  tube,  linear  lanceolate,  pale  green. 

11.  Tube  less  than  quarter  inch,  and  shorter  than  the  luxuriant  foliaceous, 
mucronate  scales.  Segments  of  the  corolla  two-thirds  as  long  as  the  tube, 
broadly  ovate,  pure  white. 

12.  Tube  quarter  inch,  increasing  slightly  in  width  upwardly  (funnel- 
shaped),  one-eighth  thick  at  the  top  of  the  tube ;  segments  short,  ovate,  re- 
flexed,  light  pink.    Scales  longer  than  the  tube,  green,  white  margined. 

13.  Tube  quarter  inch,  much  contracted  in  the  middle ;  segments  quarter 
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inch,  broad  orate.    Scales  half  the  length  of  the  tube,  brown,  with  white 
margins. 

14.  Tube  under  half  inch,  thick,  perfectly  cylindrical ;  segments  quarter 
inch,  broad  linear,  and  rounded  at  the  apex,  waxy  white.  Scales  quarter  inch 
long,  brown,  with  membranaceous  margins. 

15.  Tube  full  three-quarters  inch,  cylindrical ;  segments  quarter  inch,  tri- 
angularly ovate,  pale  rose.  Scales  half  inch,  narrow  and  drawn  out  to  an 
awn-like  point. 

16.  Tube  half  inch,  cylindrical.  Scales  less  than  one-sixteenth  of  an  inch, 
broad  ovate,  g^een,  and  barely  pointed. 

On  again  examining  No.  12,  after  making  these  notes,  I  was  surprised  to 
find  no  trace  of  stamens,  but  with  the  pjstil  perfect ;  and  on  examining  the 
other  specimens  I  found  three  oat  of  the  fifteen  were  pistillate  also.  Another 
remarkable  fact  was  that  all  these  pistils  had  the  fine  cleft  stigmas  strongly 
recurved,  exposing  a  glutinous  surface ;  while  the  hermaphrodite  ones  kept  the 
apex  of  the  pistils  closed.  The  ovaries  of  the  pistillate  forms  were  also  evi- 
dently better  developed  than  those  in  the  hermaphrodite  condition,  and  the 
inference  was  that  the  plant  was  practically  dictciout. 

On  the  third  of  May  I  returned  to  the  locality  and  found  this  hypothesis  in 
all  probability  correct.  The  pistillate  plants  were  in  proportion  about  one- 
third  that  of  the  hermaphrodite,  and  could  be  readily  distinguished  after  the 
flower  had  faded  by  the  recurved  stigmas  above  noted.  All  the  plants  that 
had  shed  their  corollas  were  pistillate ;  the  apparently  hermaphrodite  plants 
having  their  corollas  dry  on  the  receptacles  from  which  it  was  not  easy  to 
separate  them — the  scales  of  the  calyx  and  a  part  of  the  stem  coming  away 
with  them.  This  is  so  well  known  a  feature  of  impregnation  in  the  develop- 
ment of  a  fruit,  that  1  need  not  dwell  much  on  the  importance  of  this  fact,  as 
showing  the  fertility  of  the  pistillate,  and  the  sterility  of  the  opposite  form. 

I  engaged  friends  to  furnish  me  specimens  from  other  places.  Dr.  James 
Darrach  finds  them,  as  I  have  above  described,  in  another  locality  on  the  Wis- 
sahickon.  Miss  Anderson  sends  me  ten  specimens  from  Edge  Hill,  Mont- 
gomery County,  Pa.,  amongst  which  two  are  purely  pistillate,  the  rest  varying 
much  as  in  the  Wissahickon  specimens.  Mr.  Isaac  Burk  finds  pistillate  plants 
abound  at  Mount  Epbraim,  New  Jersey,  but  there  are  abortive  filaments  with- 
out anthers,  and  he  sends  me  one  specimen  of  this  character.  Mr.  Charles  E. 
Smith  sends  me  a  dozen  or  so  specimens  from  Haddonfield,  hermaphrodite, 
and  so  exactly  alike  that  they  probably  all  come  from  one  plant.  Mr.  E.  Dif- 
fenbaugh  sends  ten  specimens  from  another  place  in  New  Jersey,  all  with 
anthers,  but  varying  from  nearly  no  filaments  to  filaments  three-eighths  of  an 
inch  long ;  varying  also  in  the  proportionate  lengths  of  scales,  tubes  and  seg- 
ments ;  but  not  near  as  much  as  in  the  Wissahickon  specimens.  Prof.  Cope 
sends  samples  from  Delaware  County,  Pa.  These  are  varied  like  the  Wissa- 
hickon ones ;  and  Mr.  Cope  remarks  to  me  that  the  pistillate  forms  are  so  dis- 
tinctly characterized,  by  the  vasiform  recurved  corollas  and  other  characters, 
that  be  can  readily  distinguish  them  as  he  walks  along. 

Has  this  peculiarity  of  EpigcM  repeiu  been  overlooked  by  the  many  botanists 
who  must  have  critically  examined  it  heretofore  ?  Or  has  the  plant  reached  a 
stage  of  development  when  germs  of  new  forms  spring  actively  into  life  ? 

In  a  paper  on  Loptzia^  published  in  the  last  volume  of  the  Proceedings,  I 
showed  that  the  sexual  organs  of  that  genus  were  admirably  arranged  to  pre- 
vent the  pollen  of  a  flower  falling  on  its  own  stigma.  This  behavior  of  Epigma 
adds  another  to  the  list  of  plants,  now  so  extensive,  known  to  have  an  ab- 
horrence of  self-fertilization.  It  may  not  be  out  of  place  to  hazard  a  reason 
for  this  course : 

There  would  seem  to  be  two  distinct  principles  in  relation  to  form  going 
along  together  with  the  life  of  a  species.  The  tendency  of  the  one  force  is  to 
preserve  the  existing  form ;  the  other  to  modify,  and  extend  it  to  newer  chan- 
nels.    The  first  we  represent  by  the  term  inheritance^  the  other  we  understand 
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as  variation.  Inheritance  strngs^leB  to  bare  the  plant  fertilize  itself  with  ill 
own  pollen ;  whilst  the  eflforts  of  variation  are  towards  an  intermixture  of 
races  or  even  neighboring  individuals,  rather  than  with  members  of  the  one 
brood  or  family.  May  it  not  be  possible  that  at  some  time  in  their  past  his- 
tory all  species  of  plants  have  been  hermaphrodite  ?  that  Dioecism  is  a  later 
triumph  of  variation,  its  final  victory  in  the  struggle  with  inheritance  ?  Tbers 
are  some  difficulties  in  the  way  of  such  a  theory,  as  there  are  with  most  of 
these  theories  ;  but  it  seems  clear  from  this  case  of  Epigxa  that  cultivation  has 
not  so  much  to  do  with  changes  as  it  gets  credit  for,  and  we  may  readily  be- 
lieve that,  independently  of  external  circumstances,  there  is  a  period  of  youth 
and  a  period  of  old  age  inform  as  well  as  m  tubttanee^  and  that  we  may  there- 
fore look  for  a  continual  creation  of  new  forms  by  a  process  of  vital  devel<^ 
ment,  just  as  rationally  as  for  the  continued  succession  of  new  individuals. 

The  discovery  of  dicecism  in  Epigxa  is  interesting  from  the  fact  that  it  is 
probably  the  first  instance  known  in  true  Erieacaa,  In  the  EricdU  suborder 
of  Francoaccta,  abortive  stamens  are  characteristic  of  the  family,  and  in  the 
Pyrolaexa  antherless  filaments  have  been  recorded. 


ICoAOBeism  in  LUZVLA  CA1CPE8TBI8. 
BY  THOMAS  MEEHAN. 

The  recent  discovery,  that  many  plants  structurally  hermaphrodite  are 
practically  monoecious  or  dioecious,  in  consequence  of  the  flower  being  so 
arranged  as  to  prevent  self-impregnation,  is  so  interesting  that  every  additional 
fact  bearing  on  the  subject  has  a  value. 

Lvaula  eampettrit^  D.  C,  adds  another  to  the  list.  The  three  stigmas  are 
protruded  through  the  apex  of  the  flower  bud  some  days  before  the  sepals  open 
and  expose  the  anthers.  In  the  specimens  I  marked  for  observations,  six  days 
elapsed  before  the  flower  opened,  after  the  pistils  had  been  protruded  to  be 
operated  on  by  the  pollen  of  other  flowers.  This  was  in  a  cloudy  week,  and 
probably  the  exact  time  might  vary  with  the  weather.  In  all  cases  the  stigmas 
wither  away  before  the  flower  opens. 

After  fertilization  the  stigmas  generally  twist  around  one  another,  and  after 
the  anthers  have  shed  their  pollen  they  twist  in  the  same  way,  withering  up 
in  a  very  short  time.  An  interesting  fact  in  Luzula  is  the  slight  adhesion  at 
the  articulation  of  the  subpedicels  with  the  main  flower  stalk, — the  gentlest 
force  being  sufficient  to  draw  them  out  of  their  sheaths.  It  is  perhaps  owing 
to  this  weakness  that  the  pedicels  are  often  drooping  when  in  fruit. 


June  2d,  1868. 
Mr.  Vaux,  Vice-President,  in  the  Chair. 
Twenty-five  members  present 

The  following  papers  were  presented  for  publication : 

"  Description  of  seven  new  species  of  Unio  from  North  Carolina." 
By  Isaac  Lea. 

"  Descriptions  of  two  new  species  of  Unionidss  from  Equador." 
By  Isaac  Lea. 

"  New  XJnionidse,  Melanidse,  &c.,  chiefly  of  the  United  States." 
By  Isaac  Lea. 

"  On  Agaphelus,  a  genus  of  toothless  Cetacea."  By  Edw.  D.  Cope. 

Dr.  Leidy  called  attention  to  some  specimens  of  Sombrero  Guano 
<Kmtaining  about  90  per  cent,  of  phosphate  of  lime.    This  substance 

[June, 


KATURAL  SCIENCES  OF  PHILADELPHIA.  157 

was  noticed  some  years  ago  by  him  under  the  name  of  Oasite.  A 
similar  material  has  been  found  near  Charleston,  S.  C,  in  a  post- 
pliocene  formation. 

E.  D.  Cope  gave  an  account  of  his  discoTerj  of  the  fresh-water  origin  of 
certain  deposits  of  sand  and  clays  in  west  New  Jersey,  which  he  found  to  con- 
tain leaves  of  dicotyledonous  trees,  ctenoid  fish  scales,  and  numerous  Unionidae 
in  a  tolerably  good  state  of  preservation.  The  most  important  part  of  the 
deposit  consisted  of  a  heavy  black  clay,  which  is  used  for  making  brick,  which 
rests  on  a  bed  of  hard  laminated  clay,  with  a  thin  lay^r  of  iron-stone  between. 
The  clay  bed,  at  one  place  examined,  is  25  feet  in  thickness,  and  at  from  one 
to  three  feet  from  its  bottom  occurs  a  bed  of  fresh  water  mussels.  These  are 
Unios  and  Anodontas  of  six  species,  all  of  them,  as  pointed  out  to  him  by  Dr. 
Lea,  hitherto  undescribed,  and  having  some  analogy  with  those  of  the  Wealden, 
procured  by  Dr.  Mantell  in  England.  The  beds  are  from  the  top  of  the  clay 
down,  conformable,  and  have  a  dip  of  about  25^  to  the  south-east.  The  upper 
surface  of  the  clay  is  worn  into  holes,  which  are  filled  by  the  material  of  a  bed 
of  coarse  gravel  of  little  depth,  which  covers  the  whole.  Above  this  is  a  bed 
of  fine  sand,  varying  from  six  to  fifteen  feet  in  thickness  to  the  soil.  The  point 
at  which  the  section  is  visible  is  in  New  Jersey,  on  the  banks  of  the  Delaware, 
about  six  miles  above  Camden,  N.  J. 

These  deposits  belong  to  Meek  and  Hayden's  Earlier  Cretaceous,  No.  1, 
which  contains  abundant  remains  of  leaves  on  the  Raritan  River,  but  no 
animal  fossils.  Their  age  has  been  heretofore  quite  uncertain  ;  they  have  been 
stated  by  Meek  and  Hayden  to  be  the  earlier  division  of  the  later  Cretaceous  of 
the  general  geologic  series.  They  extend  across  the  States  of  Delaware,  Mary- 
land and  Virginia.  In  Maryland  they  are  stated  by  Ducatel  to  contain  the 
important  deposits  of  carbonate  of  iron  ;  and  Philip  Tyson,  State  Geologist, 
informs  me  that  these  beds  lie  upon  the  red  and  blue  clays,  forming  hills, 
which  have  been  produced  by  erosion  of  the  valleys  to  the  beds  below.  These 
iron  clays  contain  several  species  of  Cycadaceous  plants,  whence  Tyson  infers 
the  age  of  the  clays  to  be  Jurassic,  and  not  Cretaceous. 

There  are  in  the  Museum  of  the  Smithsonian  Institution,  Washington,  several 
specimens  of  fossil  Unios,  from  a  ferruginous  clay  which  crops  out  at  some 
elevation  on  the  banks  of  the  Potomac.  These  species  are  identical  with  those 
which  have  been  found  in  the  New  Jersey  clays,  and  the  deposit  is  doubtless 
the  same  as  that  which  traverses  the  State  of  Maryland. 

Indurated  grey  clays  on  the  Rappahannock  River  have  been  examined  by  my 
friend  Philip  R.  Uhler,  of  Baltimore,  who  has  obtained  from  them  leaves  and 
stems  of  some  six  species  of  plants,  in  beautiful  preservation,  of  the  orders 
Cycadaceae,  ?  Gnetacese  and  Filices.  The  position  and  character  of  this  bed 
renders  it  exceedingly  probable  that  it  is  a  continuation  of  those  of  Maryland 
and  Alexandria. 

The  whole  formation  indicates  the  existence  of  an  extended  body  of  fresh 
water,  having  a  direction  and  outline  similar  to  that  in  which  were  deposited 
the  red  sandstones  and  shales  of  the  Triassic  belt,  which  extends  parallel  to  its 
north-west  margin  throughout  the  States  in  which  it  occurs,  separated,  except 
in  New  Jersey,  by  a  broad  band  of  Gneiss,  and  Potsdam  rocks.  The  carbonate 
of  iron  was  no  doubt  deposited  in  a  bog  or  bogs  along  its  margin  or  in  its 
shallows,  as  the  bottom  became  elevated,  as  suggested  by  Tyson, — though  not 
An  a  salt-water  swamp,  as  supposed  by  him.  The  cycads  and  dicotyledonous 
trees  grew  in  the  swamps  and  on  the  shores,  while  terrestrial  reptiles  of  large 
size  no  doubt  haunted  their  shades. 

These  beds  appear  to  dip  conformably  beneath  the  lower  Cretaceous  marine 
beds  in  New  Jersey,  in  which,  at  a  distance  of  a  few  miles  from  their  border, 
occurred  the  remains  of  the  Iladrosauras  ;  and  it  is  therefore  not  probable  that 
they  were  cotemporary  with  these,  as  is  the  case  with  the  Wealden  of  Kent 
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and  the  Cretaceous  at  Maidstone,  England.  The  Hadrosanrus  clays,  belonging 
to  the  upper  Cretaceous,  as  indicated  by  the  presence  of  many  molluscs  of  the 
Ripley  Group  of  Mississippi,  appear  indeed  to  be  separated  from  the  clays  in 
question  by  a  great  lapse  of  time.  The  age  is  therefore  probably  truly  Wealden 
or  Neocomian. 

These  facts  indicate  the  existence  of  a  barrier  to  the  eastward  of  their  present 
position,  which  for  a  long  period  prevented  the  access  of  salt  water.  This 
barrier  was  no  doubt  an  anticlinal  of  the  Appallachian  series,  outside  of  that 
which  walled  in  the  Triassic  fresh-water  area,  and,  like  it,  parallel  with  the 
general  series  of  anticllnals  of  the  present  Allegheny  range.  That  it  was,  like 
the  latter,  at  one  time  submarine,  and,  gradually  rising,  finally  enclosed  the 
area  in  question,  the  waters  of  which  soon  became  fresh,  from  the  numerous 
rivers  which  flowed  into  it. 

On  the  gradual  elevation  of  this  fresh- water  valley,  with  its  included  beds 
of  clays,  etc.,  the  Delaware  river  cut  its  way  through  the  latter  nearly  to  the 
south-eastern  rise,  and  was  then  deflected  along  the  base  of  these  first  eleva- 
tions of  the  bounding  anticlinal,  in  a  south-west  direction.  Thus  is  accounted 
for  the  apparently  singular  phenomenon  of  the  g^eat  bend  of  the  Delaware 
River,  near  Bordentown.  For  after  penetrating  the  high  ranges  of  the  Blue 
Mountains,  it  remains  to  be  turned,  apparently,  in  a  level  country  of  sands 
and  clays. 

We  must  suppose  the  coast  line  to  have  been  not  far  from  the  south-eastern 
base  of  this  anticlinal,  and  that  a  subsequent  submergence  brought  the  marine 
deposits  near  to  the  margin  of  the  fresh,  and  gave  the  latter  the  south-east  dip 
tisible  at  the  section  at  the  Pea  Shore.  I  have  not  yet  been  able  to  ascertain 
the  relative  position  of  the  margins  of  these  beds,  nor  the  nature  of  those  that 
conceal  the  supposed  anticlinal.  A  system  of  borings  at  a  distance  of  two  or 
three  miles  from  and  parallel  to  the  Delaware,  would  do  much  towards  ex- 
plaining this  point.  It  is  to  be  hoped  that  this  may  be  undertaken  by  the 
present  State  Survey,  under  Prof.  Cook. 

At  the  present  time,  the  cities  of  Alexandria,  Washington,  and  Baltimore 
stand  upon  its  deposits,  and  Philadelphia  is  probably  underlaid  by  its  margin, 
as  well  as  the  adjoining  margin  of  the  Gneiss.  Indeed,  the  location  of  the 
prominent  cities  of  the  Atlantic  States  appears  to  have  been  determined  by  the 
fine  sites  and  water-powers  offered  by  the  junction  of  the  high  rolling  country 
of  the  Gneiss  formation,  and  the  lower  and  more  level  regions  of  the  supposed 
Neocomian,  Cretaceous  and  Tertiary.  Where  the  Gneiss  strikes  the  ocean,  is 
situated  our  greatest  seaport.  New  York.  Trenton,  Philadelphia,  Wilming- 
ton, Baltimore,  Washington,  Alexandria,  Richmond,  Raleigh,  Columbia,  and 
Milledgeville,  Georgia,  are  all  on  this  line  of  junction.  The  elevated  Gneiss 
hills  furnish  healthy  and  beautiful  residences,  the  fall  furnishes  water-power, 
and  the  lower  level,  water  communication,  and  a  light  soil  most  suitable  for 
gardening  and  the  production  of  provisions  for  these  centres  of  population. 

The  succession  of  strata  is  rather  more  complete  in  New  Jersey  than  has 
been  generally  supposed.  At  the  basis  of  the  series  occurs  the  present  fresh- 
water period.  Then  the  marine  Hadrosaurus  or  Ripley  clays,  and  lower  Green- 
sand  bed.  This  deposit  my  friend  John  Smock,  first  assistant  of  the  State 
Survey  of  New  Jersey,  informed  me  had  not  found  to  contain  Chelonians.  On 
examination  of  my  own  collections  and  explorations,  and  those  of  the  Academy, 
I  find  this  to  be  true  up  to  the  present  time.  The  Chelonians,  then,  have  so 
far  been  found  in  the  middle  bed  of  green  sand  only.  Third,  the  sands,  green 
sand,  and  limestone  pertaining  to  the  middle  bed.  Lastly,  the  upper  g^en 
sand  bed,  which  appeared  to  approximate  closely  the  London  clay,  or  lower 
Eocene,  in  the  character  of  its  fauna,  in  its  molluscs,  according  to  Conrad,  and 
especially  in  the  genus  of  serpents,  Palscophis  of  Owen. 

[June, 


NATURAL  SCIENCES  OF  PHILADELPHIA.  159 

June  9(&. 
The  President,  Dr.  Hays,  in  the  Chair. 

Thirty-seven  members  present 

The  allowing  paper  was  presented  for  publication : 

**  Descriptions  of  Unionidse  from  the  Lower  Cretaceous  formation 
of  New  Jersey."    By  Isaac  Lea. 

The  death  of  Mr.  Matthew  Newkirk,  member  of  the  Academy, 
was  announced. 


June  IQih, 

The  President,  Dr.  Hays,  in  the  Chair. 

Twenty-one  members  present 
The  following  paper  was  presented  for  publication  : 
''A  sketch  oi  the  Natural  Order  Liliacese,  as  represented  in  the 
flora  of  the  States  of  Oregon  and  Calfornia,  with  special  reference  to 
the  plants  collected  in  an  excursion  along  our  Pacific  Coast,  A.  D., 
1866,  now  in  the  herbarium  of  the  writer.      By  Alphonso  Wood. 

June  23d. 
The  President,  Dr.  Hays,  in  the  Chair. 

Thir^  members  present 

The  Allowing  papers  were  presented  for  publication : 
"  Notice  of  some  vertebrate  remains  from  Harden  Co.,  Texas ;" 
"  Indication  of  an  Elotherium  in  Texas  ;" 
"  Notice  of  some  reptile  remains  from  Nevada ;" 
"  Notice  of  some  vertebrate  remains  from  the  West  India  Islands." 
By  Joseph  Leidy,  M.D. 

Prof.  Cope  presented  to  the  Academy  some  remains  of  extinct  Getacea  from 
the  Miocene  bed  of  Maryland.  Of  these,  some  vertebras,  belongring  to  adult 
and  young  individuals,  were  stated  to  belong  to  a  species  and  genus  which 
had  not  been  characterized.  He  stated  that  the  form  was  allied  to  Priscodel- 
phinus  in  its  slender  and  pointed  diapophyses  of  the  lumbar  and  caudal  verte- 
brae, but  differed  in  the  concave  centrum,  with  four  processes  clasping  the 
epiphysis.    It  was  named  Ixacanthus  ooiLOBPOirDTLUS. 

The  portion  of  the  mandibular  ramus  of  the  smallest  known  finner  whale 
was  presented  to  the  Academy  and  named  BALiSNOPTBBA  pusilla.  The  length 
of  the  species  was  stated  to  have  been  about  eighteen  feet,  or  equal  the  new  born 
young  of  the  modern  fin-backs.  Some  vertebrae  in  the  collection  were  also 
supposed  to  belong  to  the  same. 

He  mentioned  that  he  had  opportunity  of  examining  a  portion  of  a  specimen 
of  the  Scrag  Whale  of  Dudley,  Balaena  g  i  b  b  o  s  a  of  Erxleben,  and  ascertained 
that  it  represented  a  genus  not  previously  known.  It  was  a  fin-back  whale, 
but  without  dorsal  fin  or  throat  folds,  resembling  superficially  the  genus 
Balaena.    The  baleen  short  and  curved.    The  genus  was  called  Aoaphelds. 

A  second  species  of  the  genus  was  to  be  found  in  the  "  gray  whale  "  of  the 
coasts  qf  California.  The  baleen  of  this  species,  compared  with  that  of  the  A. 
gibbosus,  was  longer  and  had  narrower  basis.  The  plates  moderately  and 
simply  concave,  while  those  of  the  latter  are  sigmoidal,  most  curved  near  the 
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oater  margin  in  cross  section.  The  bristles  of  the  California  species  were 
very  coarse,  varying  from  one  to  three  series  between  the  enamel  plates.  The 
bristles  of  the  A.  gibbosns  much  finer,  three  series  together.  Liength  of 
the  latter  8-5  inches,  width  at  base  4*4  inches.  In  the  gray  whale  or  Agaphelns 
gl  a  u  cu  s  Cope,  22  inches  in  length,  width  at  base  6  inches.  In  the  fonner 
nearly  6  in  an  inch,  in  the  latter  2}.  The  baleen  of  the  A.  gibbosas  be- 
longed to  an  immature  specimen  of  35  feet  in  length. 


June  SOth. 
The  President,  Dr.  Hays,  in  the  Chair. 
Thirty-nine  members  present. 

The  amendment  to  Art  XXI,  Chap.  XIII,  was  adopted,  as  fol- 
lows : 

''The  Department  A  shall  be  denominated  the  Biological  and  Mi- 
croscopical Department  of  the  Academy  of  Natural  Sciences  of 
Philadelphia." 

Articles  VI,  VII  and  VIII,  Chap.  XIII,  were  amended  to  read 
according  to  the  original  tenor,  as  follows : 

"ART.  VI. — Each  departm^t  formed  as  herein  provided,  shall 
elect  its  own  officers  and  members. 

"ART.  VII. — Every  candidate  for  admission  into  a  Department 
shall  be  proposed  in  writing  by  two  of  its  members  at  one  meeting, 
and  be  ballotted  for  at  the  meeting  next  succeeding. 

"  The  affirmative  vote  of  three-fourths  shall  be  necessary  to  elect  a 
candidate,  but  no  election  of  members  or  of  officers  of  a  Department 
shall  be  valid  unless  there  be  present  at  the  meeting  six  legal  voters. 

"ART.  VIII. — Every  member  elect  shall  pay  to  the  T^asurer  of 
the  Department  an  initiation  fee  and  a  semi-annual  contribution,  the 
amount  of  which  shall  be  determined  by  the  members  of  the  Depart- 
ment, provided  that  a  Department  shall  not  assess  its  members  at  a 
rate  exceeding  two  dollars  for  initiation  and  two  dollars  semi-annual 
contribution.  In  other  respects  the  By-Laws,  Chap.  II,  which  gov- 
ern the  election  of  members  and  correspondents  of  the  Academy, 
shall  apply  also  to  the  election  of  members  of  any  of  its  Depart- 
ments." 

The  following  gentlemen  were  elected  members : 

Roger  Sherman,  John  E.  Carter,  Francis  P.  Steel,  Wm.  Thomp- 
son, M.D.,  Wharton  Barker,  Isaac  Comly,  M.D.,  Silbert  Combs,  L. 
S.  Bolles,  M.p.,  J.  F.  Holt,  M.D. 

The  following  were  elected  correspondents : 

Prof.  Jas.  Orton,  Dr.  Boynton. 

On  favorable  report  of  the  Committees,  the  following  papers  were 
ordered  to  be  printed : 

DeBoriptioni  of  seven  aew  epeeiei  of  mflO  fh>m  North  Csroliaa. 

BY   ISAAC   LEA. 

Unio  D0R8ATU8. — Tcsta  Isevi,  triangalari,  ad  latere  planulata,  insqaUaterali, 
postice  subbiangulari,  antice  rotundata ;  valvalis  subtenuibus,  antice  craMi- 
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Qscalis ;  natibas  prominentibas ;  epidermide  nifo-fnsca,  subsqnamosa,  obsolete 
radiata,  dentibus  cardinalibus  parvis  corrug^atisqae,  lateralibns  longts,  laroel- 
latis  sabcuFTisque ;  margarita  yel  alba  vel  purpurea  vel  salmonea  et  yalde 
iridescente. 

i5ra6.— Catawba  River,  N.  C,  C.  M.  Wheatley. 

Unio  datus. — Testa  laeri,  lato-elliptica,  valde  compressa,  ins^quilaterali, 
postice  obtuse  angulata,  antice  rotundata ;  yalTulis  subcrassis,  antice  parum 
crassioribus ;  natibus  prominulis ;  epidermide  rufo-fusca,  micanti,  obsolete 
radiata ;  dentibus  cardinalibus  parviusculis,  sulcatis  erectisque ;  lateralibus 
prelongiS)  subcurvis,  lamellatis  corrugatisque ;  margarita  nubila,  salmonea  et 
purpurea  et  Talde  iridescente. 

Hab, — Paw  Creek,  Beaver  Creek  and  Long  Creek,  N.  C,  0.  M.  Wbeatlej. 

Unio  Bbavbrinsis. — Testa  Isevi,  oblonga,  compressa,  ad  latere  planulata, 
inaequilaterali,  postice  obtuse  angulata,  antice  rotunda;  valvulis  subcrassis, 
antice  parum  crassioribus ;  natibus  subprominentibus  ;  epidermide  rubiginosa, 
mlcanti,  obsolete  radiata;  dentibus  cardinalibus  longis,  crassis,  lamellatis 
subrectisque  ;  margarita  vel  alba  vel  purpurea  et  valde  iridescente. 

Hab, — Beaver  and  Long  Creeks,  N.  C,  C.  M.  Wheatley ;  Carter's  Creek,  Qa., 
J.  Postell. 

Unio  ndbilus. — Testa  Isevi,  oblonga,  subcompressa,  insequilaterali,  postice 
Bubbiangulari,  antice  rotundata;  valvulis  crassis,  antice  crassioribus;  natibus 
prominulis  ;  epidermide  tenebroso-fusca,  eradiata ;  dentibus  cardinalibus  cras- 
sis, sulcatis  corrugatisque ;  lateralibus  crassis,  longis,  corrugatis  lamellatisque ; 
margarita  nubila,  salmonea  et  purpurea  et  iridescente. 

ITa^.— Paw  Creek,  Mecklenberg  Co.,  N.  C,  C.  M.  Wheatlej. 

Unio  Pawensis. — Testa  Isvi,  suboblonga,  inflata,  valde  insequilaterali,  postice 
Bubbiangulari,  antice  rotundata ;  valvulis  subcrassis ;  natibus  subprominenti- 
bus, subtumidis ;  epidermide  tenebroso-fusca,  squamosa,  eradiata ;  dentibus 
cardinalibus  parvis,  corrugatis,  subconicis  ;  lateralibus  longis,  lamellatis  sub- 
curvisque  ;  margarita  vel  alba  vel  purpurescente  et  Iridescente. 

Hab. — Paw  Creek,  Beaver  Creek,  and  Catawba  River,  N.  C,  0.  M.  Wheatley. 

Unio  humbrobus. — Testa  laevi,  elliptico-oblong^  compressa,  ad  latere  planu- 
lata, insquilaterali,  postice  obtuse  biangulari,  antice  rotunda;  valvulis  sub- 
crassis, antice  crassioribus  ;  natibus  prominulis  ;  epidermide  rufo-fusca,  obso- 
lete radiata ;  dentibus  cardinalibus  grandibns,  sulcatis,  partitis ;  lateralibus 
prelongis,  lamellatis  corrugatisque ;  margarita  salmonis  colore  tincta  et  valde 
iridescente. 

Mab, — Charlotte,  Mecklenberg  Co.,  N.  C,  C.  M.  Wheatley. 

Unio  obnuinus. — Testa  laevi,  elliptica,  snbinflata,  insquilaterali,  postice  sub- 
biangulata,  antice  rotundata  ;  valvulis  subtenuibus,  antice  crassioribus ;  nati- 
bus subprominentibus ;  epidermide  luteola,  valde  radiata ;  dentibus  cardinali- 
nalibus  erectis,  pyramidatis,  in  utroque  valvulo  duplicibus ;  lateralibus  longis, 
subcurvis  lamellatisque :  margarita  alba  et  iridescente. 

ira6.— Bissel's  Pond,  Chariotte,  N.  C,  C.  M.  Wheatley. 


DeseriptioA  of  two  new  ipecies  of  UHIOVIDJB  from  Sqnador. 

BY  ISAAC  LEA. 

Unio  Ortonii.— Testa  plicata,  lato-elliptica,  compressa,  valde  insequilaterali, 
postice  angulata,  antice  rotundata  ;  valvulis  crassis,  antice  crassioribus  ;  nati- 
bus prominulis;  epidermide  rufo-fusca, eradiata  ;  dentibus  cardinalibus  multi- 
partitis,  flexuosis  curtisque ;  lateralibus  prelongis,  curvatis  corrugatisque ; 
margarita  albida  et  valde  iridescente. 

Hab, — River  Napo,  Equador,  S.  Am.,  Prof.  Orton. 
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Amodonta  Napoinsis. — Testa  laeri,  obloogo-ellipticaj  subcompressa,  Tilde 
inaequilaterali,  aatice  et  postice  rotandata ;  Yalvnlis  subcrassis ;  naUbus  pro- 
minulis  ;  epidermide  tenebroso-fusca,  encarpiformi,  fiezaosa,  obsolete  radiate; 
margarita  pallido-viridi,  non  iridescente. 

Hab, — River  Napo,  Eqaador,  S.  Am.,  Prof.  Orton. 


Deieriptioni  of  VVIOVIDf  firom  the  Lower  Cretaeeou  Formation  of  Vev 

Jeney. 

BY  ISAAC  LEA. 

Prof.  Cope  very  kindl j  placed  in  mj  hands  the  specimens  of  (/niomube  which 
he  collected  in  a  bed  of  bluinh  clay,  now  first  observed  to  contain  them,  about 
six  miles  north-east  of  Camden,  N.  J.  This  bed  is  subordinate  to  the  Orten 
Sandy  so  long  known  to  our  geologists  as  belonging  to  that  portion  of  the  Cre- 
taceous group  which  furnished  so  many  interesting  organic  remains  within  the 
last  forty  years,  particularly  the  Jffadraaaurtu  Foulkii,  Leidy,  and  the  ladoft 
aquilunguiSy  found  by  Prof.  Cope.  The  same  member  of  the  Cheen  Sand  #br- 
mation  has  been  very  productive  also  of  marine  moUtucaj  some  of  which  I  de- 
scribed in  our  Proceedings  from  the  beds  near  Haddonfield,  N.  J.  But,  as  ob- 
served above,  no  fresh  water  remains  had  been  found  in  these  cretaceous  beds 
there,  and  the  unexpected  development  of  these  UnionidK  by  Prof.  Gope,  it  is 
hoped,  may  lead  to  other  and  more  extensive  results. 

These  interesting  beds  in  New  Jersey  have  only  yet  had  a  very  slight  de- 
velopment. They  will,  no  doubt,  continue  to  yield  their  natural  treasures  to 
the  industrious  investigator  for  many  years.  The  late  Prof.  Vanuxem,  as  early 
as  1818,  while  examining  the  Paris  basin,  was  convinced  that  these  New  Jersey 
beds  had  their  equivalent  in  the  Oreen  Sand  of  Europe ;  and  subsequently,  in 
1828,  his  notes  were  published  in  the  Journal  of  the  Academy,  where  he  gave 
a  table  of  their  '*  relative  geological  position." 

Prof.  Cope  procured  nearly  forty  specimens  of  Umonidm,  and  these  are  com- 
posed of  ten  species,  viz. :  eight  Vniones  and  two  AnaeUmtm.  These  consist 
almost  altogether  of  casts,  but  the  forms  are  well  preserved,  and  in  some  spe- 
cimens the  inner  layers  of  the  nacre  are  remaining  in  fragments.  These  frag- 
ments, submitted  to  the  microscope,  exhibit  the  imbricated  structure  as  de- 
veloped by  Prof.  Carpenter  in  the  Unionidsty  but  I  could  not  detect  any  of  that 
portion  of  the  outer  structure  of  the  nacre  where  the  base  membrane  is  de- 
posited in  the  peculiar  cellular  structure  described  and  figured  in  bis  work. 
The  impress  of  the  muscular  cicatrices  is  visible  in  many  of  the  specimens. 
These  cicatrices  being  placed  in  their  usual  positions,  shewing  even  the  dorsal 
and  palleal  scars.  While  all  the  massive  structure  of  the  cardinal  and  lateral 
teeth  have  been  decomposed  and  carried  off,  their  impress  in  the  clay  remains 
perfect,  showing  the  same  forms  and  striae  which  are  found  in  the  massive 
cardinal  and  lamellar  teeth  of  our  western  species. 

As  there  are  no  characters  of  the  shell  itself  left  in  any  one  of  the  specimens, 
to  designate  specific  differences,  either  by  form  of  teeth,  color  of  nacre,  or  epi- 
dermal rays,  it  remains  only  to  take  the  outline,  transverse  diameters,  and 
general  curves,  to  group  these  specimens.  In  so  doing,  I  have  made  these 
groups  conform  to  the  most  known  species,  and  named  them  accordingly. 
Among  these  specimens  I  have  noticed  none  which  have  nodules  or  folds, 
while  there  is  a  general  resemblance  in  size  and  form  to  those  now  inhabiting 
the  rivers  of  the  Ohio  basin. 

As  the  bed  in  which  these  fresh-water  shells  are  found  lies  below  the  well- 
known  deposits  of  "  green  sand  or  marl  beds,"  it  becomes  a  very  interesting 
question  as  to  its  relations  to  these  superimposed  beds.  Further  investigation 
can  alone  give  us  the  data  to  settle  this  point.  In  finding  these  fresh- water 
mollutci  here,  we  are  naturally  brought  to  consider  how  far  they  may  have 
relation  to  the  products  of  those  deposits  in  Europe,  where  the  same  genera  of 
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fresh-water  shells  have  been  foand  abundant ;  I  mean  of  coarse  the  Wealden 
of  England,  in  which  the  distinguished  geologist  Dr.  Mantell  had  worked  so 
saccessfuUj,  and  in  which  he  found  the  Iguanodon  Mantelli,  a  gigantic  terres- 
trial reptile,  and  other  animals,  together  with  many  fresh-water  moiluscSj  par- 
ticularly a  large  number  of  Unionidx^  analogous  in  form  to  these  now  so 
happily  found  by  Prof.  Cope  in  this  bed  below  the  Green  Sand* 

I  ought  to  state,  in  connection  with  this  subject,  that  Dr.  Hayden  published 
with  Mr.  Meek,  some  ten  years  since,  observations  made  by  the  former  regard- 
ii^g  the  estuary  and  fresh-water  deposits  near  the  mouth  of  the  Judith  River, 
where  Dr.  Hayden  found  UhioneSy  Paludina^  kc.  These  geologists,  considering 
it  the  lowest,  have  called  this  number  one.  They  say  in  their  paper,  published 
in  our  Proceedings  May,  1857,  that  ''the  estuary  and  fresh-water  deposits  at 
the  mouth  of  the  Judith  River  are  probably  in  a  parallel  with  the  lowest  bed 
of  the  great  Lignite  basin,  though  some  portions  of  them  may  be  somewhat 
older." 

Unio  NASUTOiDES.t — Shell  smooth,  very  wide,  compressed,  very  inequilateral, 
biangular  behind,  rounded  before;  beaks  slightly  raised,  nearly  terminal; 
cardinal  teeth  short  and  striate  ;  lateral  teeth  long,  and  nearly  straight. 

Length  1*5  inches,  breadth  4-6  inches. 

Remarkt. — This  species  is  very  nearly  the  same  in  outline  with  the  well- 
known  nasutusj  Say,  but  it  is  more  acute  at  the  posterior  margin,  in  which 
character  it  is  more  nearly  allied  to  Fiiheriantu  (nobis). 

Unio  radiatoides. — Slfell  smooth,  regularly  elliptical,  compressed,  inequi- 
lateral, subangular  behind  and  rounded  before  ;  beaks  slightly  raised,  subme- 
dial;  cardinal  teeth  large;  lateral  teeth  large,  rather  long  and  lamellar. 

Length  2-4  inches,  breadth  4*3  inches. 

Remarks. — Some  of  the  large  and  compressed  varieties  of  radiatuSj  Lam.,  are 
nearly  of  the  same  outline  with  this  species,  and  the  beaks  are  nearly  in  the 
game  position.     It  is  evidently  a  species  of  thickness  and  weight. 

Umio  BUBR0TUND0IDE8. — Shell  smooth,  subrotund,  very  much  compressed, 
very  inequilateral,  rounded  behind  and  before ;  beaks  slightly  raised,  nearly 
terminal ;  cardinal  teeth  apparently  small ;  lateral  teeth  long,  lamellar  and 
arched. 

Length  2*6,  breadth  3*4  inches. 

Remarks. — Very  nearly  of  the  same  outline  with  subrotundus  nobis,  but  not  so 
high  in  the  beaks.     The  lateral  teeth  seem  to  be  unusually  long  and  curved. 

Unio  CARRI080IDE8. — Shell  smooth,  broadly  elliptical,  somewhat  inflated,  ob- 
tnsely  angular  behind,  rounded  before  ;  beaks  somewhat  raised,  removed  from 
medial ;  cardinal  teeth ;  lateral  teeth  long  and  slightly  curved. 

Length  2*5,  breadth  4*8  inches. 

Remarks. — This  is  evidently  a  very  regularly  formed  species,  the  curves  be- 
ing gentle  and  pleasing.  It  resembles  in  outline  some  of  the  more  transverse 
large  males  of  carriosus^  Say. 

Unio  hdmbrosoides. — Shell  smooth,  ovately  oblong,  very  much  compressed, 
rounded  behind  and  before  ;  beaks  slightly  raised,  removed  from  medial ;  car- 
dinal teeth  large  and  compressed  ;  lateral  teeth  rather  long  and  slightly  curved. 

Length  2*6,  breadth  4*2  inches. 

*  While  in  London  in  1852,  my  friend  Dr.  Mantell  consulted  me  in  relation  to  these 
Vnionida  from  the  Wealden,  of  which  he  had  several  hundred  specimens,  with  the  inten- 
tion of  publinhins  them.  For  this  purpose  I  grouped  the  whole  of  this  fine  collection, 
and  assimilated  them  to  those  of  our  existioia;  western  species.  Owing  to  serere  illness, 
from  which  he  never  recovered,  Dr  Mantell  did  not  publish  these  shells,  and  his  collection 
was  dispersed  bv  a  public  sale.  On  my  return  from  the  continent  to  London,  fifteen 
months  afterward,  I  found  In  the  cabinet  of  the  late  distinguished  eeologist,  Mr.  Sharp,  a 
portion  of  them,  which  he  had  purchased,  and  which  still  hnd  tne  lai>els  which  I  nad 
written  for  Dr.  Mantell.    I  am  not  aware  of  any  of  these  having  been  published. 

t  These  descriptions  are  of  course  imperfect,  being  little  more  than  from  casts.  Speci- 
mens of  all  the  species  are  deposited  in  the  cabinet  of  the  Academy  of  Natural  Sciences. 
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Remarks. — A  rather  anasnal  oatline,  and  more  Tike  some  Soath  Americta 
species  than  our  own,  except  humerotiu  (nobis),  which  it  is  closelj  allied  to. 
The  exterior  is  yerj  mnch  and  coarsely  striate. 

Unio  Roanokoioes. — Shell  smooth,  yerj  wide  and  slightly  carred  at  basal 
margin,  compressed  towards  the  beaks,  rounded  before  and  behind ;  beaks 
slightly  raised,  well  advanced  towards  the  anterior  margin;  cardinal  teeth 
rather  large,  very  much  striate ;  lateral  teeth  very  long,  lamellar  and  slightly 
curved. 

Length  2*6,  breadth  4*8  inches. 

Rtmarkt. — The  form  of  this  species  is  Tery  unnsual,  and  it  is  nearest  in  oat- 
line to  Roanoketuii  and  macer  (nobis).  A  portion  of  the  nacre  remains  on  the 
specimen,  but  there  is  no  appearance  of  rays  on  this  or  any  other  of  these  spe- 
cimens. The  anterior  portion  is  remarkably  compressed  for  a  Umio;  this 
character  somewhat  applies  to  others  which  accompanied  it. 

Unio  ligambntikoidss. — Shell  smooth,  elliptical,  Tery  much  compressed, 
▼ery  inequilateral,  angular  behind  and  rounded  before ;  beaks  slightly  raised ; 
cardinal  teeth  compressed :  lateral  long,  lamellar  and  curred. 

Length  2*3,  breadth  3*5  inches. 

Remarks  — The  outline  and  general  appearance  of  this  shell  is  nearly  that  of 
a  compressed  male  liganuntintUj  Lam.,  but  rather  more  arched  abore.  The 
curves  are  regular,  and  no  doubt  that  in  a  perfect  state  it  mast  have  been 
attractive  as  its  prototype  now  existing  is. 

Unio  alatoides. — Shell  alate,  smooth,  subelliptical,  very  much  compressed, 
inequilateral,  rounded  before  and  behind;  beaks  raised;  cardinal  teeth 
oblique  and  compressed ;  lateral  teeth  long,  large,  lamellar  and  very  slightly 
curved. 

Length  2*9,  breadth  4*2  inches. 

Remarks. — A  single  specimen  only  is  before  me,  and  this  by  no  means  per- 
fect. It  is  very  closely  allied  to  alatus,  Say.  The  anterior  dorsal  portion  of 
one  valve  is  gone,  and  that  of  the  other  valve  is  crushed,  bat  the  posterior  por- 
tion is  in  a  very  good  state,  showing  a  perfect  and  deep  mould  of  the  large, 
regular,  lamellar  lateral  tooth,  over  which  the  posterior  dorsal  portion  of  Uie 
disk  extends  into  a  well-defined  wing,  which  was  connate  above,  bat  not  ex- 
tending so  high  as  in  alatus. 

Anodonta  granbioides. — Shell  smooth,  elliptical,  very  much  inflated,  ventri- 
cose,  obtusely  angular  behind,  obliquely  rounded  before ;  beaks  submedial, 
flattened  at  the  tips,  but  very  much  inflated  on  the  umbos. 

Length  3*3,  breadth  4*9  inches. 

Remarks. — This  species  is  more  like  grandis^  Say,  than  any  other  of  oar 
western  Anodonta.  It  is  about  the  same  size,  and  of  very  nearly  the  same  oat- 
line. Both  the  valves  are  present,  and  in  their  natural  relevant  positions.  The 
umbos  are  much  inflated,  but  not  so  much  as  the  other  species  (eorputefUoides) 
herein  described. 

Anodonta  corpulbntoidbs. — Shell  smooth,  rotundo-elliptical,  exceedingly 
inflated,  very  ventricose,  obtusely  angular  behind,  rounded  before  ;  beaks  sab- 
medial,  flattened  at  the  tips,  but  excessively  inflated  on  the  umbos. 

Length  3-6.  breadth  6-5  inches. 

Remarks. — This  species  is  so  nearly  like  eorpulenta^  Cooper,  that  I  have  no 
hesitation  to  consider  it  nearest  in  outline  and  form  to  that  remarkable  species, 
described  by  the  late  Judge  William  Cooper,  and  which  inhabits  the  Lake  of  the 
Woods,  and  other  north-western  waters.  There  is  no  mistaking  the  peculiar 
great  enlargement  of  the  umbos  of  this  species  being  analogous  to  eorpuUnia. 
There  are  two  imperfect  specimens  before  me,  but  the  larger  one  has  the  ante- 
rior half  of  the  right  valve  and  posterior  half  of  the  left  valve,  which  enables 
me  to  make  a  nearly  correct  description  and  measurement. 
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A  Bketoh  of  the  Natural  Order  LILIAOE£,  as  represented  in  the  Flora  of  the 
States  of  Oregon  and  California,  with  special  reference  to  the  Plants  col- 
lected in  an  Szonrsion  along  onr  Pacific  Coasts,  A.  D.  1866. 

BY  ALPHONSO  WOOD. 

(Gomraenoing  at  San  Diego,  Jan.  28. 1  made  vide  exoanions  in  that  vicinity  until  Feb. 
19.  Here  ttie  tiilU  are  corered  with  roar  species  of  the  Cacti,  with  other  plants.  Thence 
joameying  north,  I  visited  the  splendid  plains  of  San  Louis  Key,  and  of  Anaheim,  Ac 
Arrived  at  Los  Angeles  on  the  83d.  Here  flourish  almost  all  the  tropical,  together  with 
the  temperate  fruits,  in  great  abundance.  My  daily  excursions  here  extended  to  San 
Gabriel,  to  the  Granite  Mountains  north  and  east,  to  Cocomungo  and  San  Bernardino  east, 
and  to  San  Pedro  west.  Next  Journeyed  to  San  Buenaventura, — a  most  deliffhtful  trip, 
much  of  it  on  the  beach.  Hence  diverged  to  Ojai  Ranch  and  the  Sulphur  Mountains. 
Thence  to  Santa  Barbara,  known  for  its  grand  Mission  church,  still  in  good  repair.  On 
the  28th  of  March  I  left  for  San  Louis  Obispo,  where  I  spent  three  days  on  those  magnifi- 
cent plains  and  lofty  buttes.  Next  on  the  Salinas  Plains,  the  Gavilan  Mountains,  and  the 
vicinity  of  Monterey  four  days,  and  April  4th  to  7th  in  the  rich  PiO&ro  Valley  and  adjoin- 
ing Redwood  Hills.  April  7th  to  17th  botanixed  in  the  remarkable  region  of  Santa  Cruz, 
and  the  following  weeli  on  the  splendid  plains  and  hills  of  Santa  Clara  and  San  Jose, 
south  and  east  of  the  Bay.  April  23d  to  May  6th,  in  the  vicinity  of  San  Francisco,  San 
Mateo,  Oakland,  Mc, 

Our  next  Journey  was  to  the  Giant-wood  of  Calaveras,  with  side  excursions  to  Sacra- 
mento, Lincoln,  Folsora,  Murphy's  and  Vallecito,  returning  on  May  31st.  The  plain.i 
were  now  dressed  in  their  most  brilliant  robes,  in  which  the  golden  and  ^ple  Mariposas 
shone  conspicuous. 

A  trip  to  tne  Geysers  commenced  June  1st,  when  the  Gevser  Mountains  were  red  with 
Clarkias.  In  this  Journey  we  visited  Petaluroa,  Sevastopol,  Santa  Rosa  and  Healdsburg, 
which  latter  place  yields  a  rioh  harvest  to  the  botanist.    Returned  June  7th. 

Next  day  commenced  our  long  tour  northward,  again  visiting  Sacramento,  Marysville, 
and  exploring  the  Yuba  River  to  near  Downievilie.  Thence  Oroville,  Uhico,  are  visited ; 
Red  Bluff  and  Shaifta,  where  I  explored  the  head-waters  of  the  Sacramento.  Thence  over 
the  Trinity  Mountains,  where  Brevoortia  had  long  bloomed  unknown,  and  over  Scott's 
Mountain,  reaching  Yreka  June  17th.  From  this  place  ez^joyedagrand  excursion  over  the 
volcanic  plains,  thirty  miles,  to  Mt.  Shasta. 

June  21st  crossed  the  State  line,  on  the  Siskiyou  Mountains,  into  Oregon,  and  for  three 
days  explored  the  splendid  valley  of  Rogue  River,  in  the  vicinity  of  Jacksonville.  Nexv 
three  days  were  spent  in  pleasant  excursions  up  and  down  the  Umpqua  Valley,  from  the 
bright  little  town  of  Wilbur.  At  Eugene.  100  miles  to  the  north,  entered  the  vast  plains 
of  the  Wahlamette  River.  Reached  Albany  July  1st,  and  Salem,  the  capital  of  Oregon, 
Julv  4th.  Here  spent  three  days  in  botanic  trips,  in  company  with  Dr.  Wvthe  of  the 
Wahlamette  University.  Hence  thirty  miles  to  Oregon  City,  a  place  of  inlinice  water- 
power,  and  one  hundred  miles  fk-om  Eugene,— the  entire  length  of  this  great  valley.  Hence 
to  Portland  twenty  miles,  and  to  the  ocean  one  hundred  mues  navigation  for  the  largest 
steamers. 

From  the  city  of  Portland,  June  0th  to  17th,  my  long  excursions  radiated,  usually  in 
excellent  company.  By  the  waters  of  the  Great  Columbia  I  reached  the  Dalles  on  the 
18th,  laboring  diligently  one  week,  with  Judge  Wilson  often  as  guide.  Returning,  spent 
one  day  at  the  famous  Cascades,  whsre  the  river  has  torn  asunder  the  mountains,  which 
are  supported  on  columns  of  basalt.  Next  I  am  perambulating  the  rich  woods  and 
meadows  of  Forest  Grove,  twenty-five  miles  west  of  Portland.  A  day  at  Milwaukie,  Oswe- 
go and  Oregon  City,  where  friends  and  botanists  had  alreadv  collected  herbaria  for  my 
use.  August  7th  to  11th  at  Astoria,  and  Clatsop  Plains,  at  the  mouth  of  the  Columbia. 
Once  more  reach,  and  leave  Portland,  accompanied  by  friends  brave  and  true  (Dr.  Atkin- 
son, J.  Deerdorf,  Ac),  for  the  Cascade  Range  and  Mt.  Hood,  in  fUU  view  sixty  miles  east- 
ward. On  that  awful  summit  we  stood  Aug.  20th,  and  estimated  its  height  at  17,000  feet, 
—water  boiling  at  180°  Fahr. 

On  the  25th,  started  from  Monticello,  Washington  Territory,  in  a  canoe  rowed  by  Indi- 
ans, on  a  two  days*  excursion  up  the  Cowlita  River.  Everywhere  in  dark,  gloomy  forests 
of  the  Douglas  Fit  (Abies  Douglasii),— would  supply  the  world  with  lumber  for  a 
thousand  years.  Finally,  on  the  31st,  leave  Portland  oy  steamer  Montana  for  the  Pacific, 
and  for  San  Francisco,  600  miles  distant. 

Our  final  excursion  was  to  the  Yosemite,— last,  not  least  A  day  or  two  at  Benicia  and 
around  Mt.  Diablo  (whose  flowers  had  already  been  gathered  for  me  by  Rev.  J.  P.  Moore), 
once  more  at  Stockton,  and  across  the  vast  plain  to  Bear  Vallev,  Mt.  Bullion,  and  Mari- 
posa, and  1  surveyed  alone  the  Giant-wood  of  Mariposa.  Four  days  1  went  up  and  down 
In  Yosemite,  plucking  flowers  f^om  the  bases  of  cloud-capi>ed  rocks,  and  on  the  22d  of 
September  am  again  in  San  Francisco,  whence,  on  the  morning  of  the  29th,  with  many  a 
trophy,  I  embarked  for  home.) 

Tribe  I.—TULIPE^. 

Ertthronium  grandiplorum,  Pursh.  Scape  tall  (I — 2  f.),  1 — 3-flowered; 
perianth  segments  yellow,  acuminate,  reflexed  from  near  the  base ;  stigmas  3, 
distinct,  revolute ;  leaves  spotless. — Woods,  from  the  ^Sacramento  to  the  Co- 
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lambia  River,  and  northward.     Balb  oblong-OToid.   Flowers  (when  more  than 
one)  racenied,  as  if  by  the  splitting  of  the  scape. 
0.  multiftorum  (Torr.)     Flowers  5 — 8  in  the  raceme.^-Sierras. 
y.  muUiscapidea  (Eeilogg).     Scapes  seyeral,  all  radical,  each   1-flowered. — 
Sacramento  Valley  (Dr.  Stillman.  V.  s.  in  herb.  Torrey).    A  remarkable 
plant ;  but  the  scape  is  often  one  only,  and  then  undistingiiiBbAble  from 
var.  A. 

E.  GioAKTEUM  Lindl.  Scapes  5  or  6-flowered ;  segments  acuminate ;  stigmas 
united  and  club-shaped,  somewhat  3-lobed. — Oregon  to  Idaho  (Mr.  E.  Walkerj, 
and  northward.  My  specimens  are  all  1-flowered,  and  too  small  to  jostiqr 
Lindley's  name.    Flowers  straw-yellow. 

LiLiUM  CANADBNSK,  0.  puberuluM  (Torr.  ?)    Tall,  strict  (3— -4  f.)  ;  stem  and 
peduncles  minutely  puberulent ;  leaves  some  opposite,  some  rerticillate,  often 
some  scattered ;  flowers  few  (often  but  one)  ,*  segments  orange- yellow,  with 
brown  dots,  oblong,  reflexed  from  below  the  middle ;  anthers  oblong ;  stigma 
entire,  3-lobed. — Yuba  Co.  to  the  Columbia.    Flowers  large,  showy,  1 — 7. 
June,  July. 
y.  minus. — Glaberrimum  ;  foliis  plerumqne  sparsis ;  flore  ssepius  unica  0  di- 
midio  minore ;  antheris  ovalibns,  basi  aflfixis. — Meadows  near  Mt.  Shasta, 
and  in  Oregon.    June.     (Var.  parptftora  Hook,  is  nndescribed.) 
i.   Walkeri.    Floribus   multis   (12 — 15)  minimisque  (policaribns)  ;  raoepo 
elongato ;  foliis  verticillatis  — Idaho  (Mr.  Elkanor  Walker). 

L.  Washingtonianum  (n.  sp.)  Glaberrimum ;  foliis  plerumque  Terticillatis, 
oblanceolatis  vel  obovatis,  breviter  acuminatis ;  floribus  permagnis,  infundi- 
buliformibus,  basi  attennatis,  umbellatis  vel  saepe  solitariis,  subnutantibos ; 
segmentis  spatulatis,  apice  cuspidatis,  basi  longe  angustatis,  supra  recurratis, 
3-policaribu8 ;  intus  fusco-maculatis,  odoratissimis ;  anth.  oblongis ;  atig.  in- 
tegro. — In  woods  here  and  there,  from  Yosemite  to  the  Columbia.  3----6  f. 
Flowers  purple,  varying  to  white. 

This  splendid  lily  seems  to  have  been  overlooked  by  the  botanists,  or  eon- 
founded  with  the  preceding.  It  is  well  known  to  the  miners,  who  recognise 
its  superior  qualities,  and  call  it  the  "  Washington  Lily." 

FRITILLARIA,  Tt>urnef. 

*  Flowers  tessellated,  purple  and  yellow.    Caps.  6-winged. 

F.  MUTiCA  Lindl.  Stems  many  (3 — 9)-flowered,  naked  below  ;  leaves  verti- 
cillate,  linear-lanceolate,  obtusely  pointed ;  flowers  racemed,  nodding,  bell- 
form,  as  long  as  the  pedicles  (1^) ;  segments  oblong,  acutish,  tessellated  with 
dull  purple  and  greenish-yellow ;  style  trifld  ;  capsule  6-winged. — California ; 
common  in  the  interior.  2 — 3  f.  Lvs.  2 — 3^.  The  one  radi^  leaf  is  ample, 
elliptical.     Bulb  of  white,  thick  scales.    April,  May. 

fi.   fulioaa. — Procera ;    foliis   majoribus   (5 — 6^) ;    floribus   parvulis,  segm. 
linearibus,  9^^. — In  deep  shades,  Redwood  hills.    3 — 6  f. 

F.  LANCEOLATA  Ph.  Stem  strict,  1 — 2-flowered  ;  leaves  lanceolate  and  linear- 
lanceolate,  verticillate  or  opposite  ;  flowers  nodding,  obconic,  obtuse  at  base, 
longer  than  their  pedicels ;  segments  oblanceolate,  rather  obtuse,  tessellated 
with  purple  and  yellow ;  caspule  broadly  6-winged. — Monterey  to  Portland, 
north  and  esist.  1 — 2  f.  Lvs,  2 — 3^  Stem  naked  below,  as  in  F,  nuttiea.  The 
capsule  is  broader  than  long.  It  is  more  than  probable  that  F.  muiiea  runs 
into  this. 

F.  PARviFLORA  TorT.  (P.  R.  R.  Rep.  IV.)  Leaves  narrowly  lance-linear, 
whorled  or  scattered ;  flowers  small,  few  or  many,  in  a  long  raceme,  on  short 
pedicels,  nodding;  perianth  narrow  at  base ;  style  trifld  to  near  the  middle; 
capsule  6-winged. — Santa  Cruz,  Gavilan  Mts. !  Morphy^s  (Calaveras  Co.) 
Radical  leaf  broad.  Stem  lvs.  about  2^  by  2^^.  Flowers  1— -20,  greenish  and 
purple. 
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**  Flowers  brownish-parple,  not  tessellated.    Fr.  wingless. 

F.  EJUfTSCHAToiHSia  Gawl.  Balbsgranalated;  leaves  lanceolate,  irregularly 
Terticillate ;  flowers  1 — 3,  penduloas,  brown-purple,  spotless,  bell-form,  much 
longer  than  their  pedicels  ;  segments  lance-elliptical,  acute,  yeins  inside  more 
or  less  lamellated  ;  nectaries  oblong ;  capsule  obtusely  6-angled. — Coast,  San 
Diego  to  Sitka  (and  Kamtschatka).  The  bulb  consists  of  thick  farinaceous 
scales,  loosely  conjoined.     Stem  8 — 12^  February — April.     (F,  bifiora  Lindl.) 

F.  BicuRVA  Benth.  Stem  tall,  naked  at  base  ;  leaves  linear  or  oblong-linear, 
some  whorled  near  the  middle  of  the  stem  ;  flowers  several,  subcylindrical, 
saberect ;  aegmenti  oblong,  reflezed  at  the  end,  longer  than  their  pedicels  ;  stig- 
mas subconnate ,'  ovary  oblong,  fr.  wingless. — California  (Hooker),  Umpqua 
Valley,  Oregon  (Mrs.  Royal).     2  f.     Flowers  1 J  inches  long,  light  purple. 

*♦*  Flowers  yellow.     Capsule  wingless. 

F.  LiLiACiA  Lindl.  Stem  leafy  at  base ;  leaves  oblong-lanceolate  and 
linear,  the  lower  whorled  or  opposite  ;  flowers  1 — 5,  racemed,  nodding,  bell- 
form,  with  a  narrow  base,  yellow  ;  pedicels  erect,  longer  than  the  bracts ;  cap- 
sule oblong,  blunt  at  both  ends  ;  style  3-clefL— San  Francisco  (Dr.  Stillman), 
Benicia  (Rev.  J.  P.  Moore),  to  Nevada.  8 — 14^  Nectary  a  groove.  Very 
pretty.     March. 

F.  PUDiOA  Spreng.  Low ;  leaves  lance-linear  and  linear,  opposite  or  scat- 
tered ;  flower  solitary,  nodding,  bell-form,  yellow  ;  peduncle  as  long  as  the 
bract,  recurved  at  top ;  segments  oblong-obovate,  obtuse ;  style  and  stigma 
undivided;  ovary  wingless. — Dalles  of  the  Columbia  (Mrs.  Wilson),  and  east. 
6 — 9^.  Leaves  few,  3^.  Nectaries  nearly  obsolete,  hence  first  named  by  Pursh 
»  Lilium  (L.  pudicum). 

Yucca  aloifolia  L.  7 — Hills,  near  the  Hot  Springs,  San  Bernardino  (March 
10th),  only  the  leaves  and  the  dead  scapes  of  the  preceding  year.  Leaves 
densely  capitate  near  the  ground,  12 — 15^  by  1^,  very  rig^d,  sharply  serrulate, 
glaucous,  ending  in  a  strong  spine.    Scapes  very  stout,  10 — 15  f.  high. 

T.  GBAMiNiFOLiA  (u.  sp.  ?) — Mouutaius  twelve  miles  east  of  Los  Angeles 
(March  3d).  Saw  only  leaves,  and  dead  scapes  with  the  fruit.  Leaves  very 
numerous,  in  a  dense  radical  crown,  linear,  2  f.  by  3 — 4^^,  glaucous,  not  very 
rigid,  rough-serrulate,  round -carinate,  involute  above,  and  ending  in  a  sharp 
■pine.  Scape  10 — 15  f.  high,  paniculately  branched,  bearing  hundreds  of 
**  white,  bell-form,  pendulous  "  f  Mr.  Hoover)  flowers.  Capsule  1^  thick,  1}^  long, 
6-lobed,  6-celled,  packed  full  or  disc-form,  thin,  black  seeds.  The  leaves  are 
not  at  all  filamentous. 

T.  FiLAiliNTOSA  L.  7 — Mouutalns  east  of  Los  Angeles,  with  the  last.  Only 
the  leaves  seen  (March  3d),  which  are  densely  clustered,  yellowish-green,  with 
brown  spots  and  transverse  lines  at  intervals,  with  no  midvein,  thick,  lance** 
linear,  rolled  above  and  sharp-pointed,  margin  splitting  into  strong,  recurved 
filaments. 

CALOCHORTUS,  Pursh.     (Koaoc,  beautiful,  ;t»^oc,  grass.) 

{Cjfclobothra  and  Calochortut  of  authors.) 

Perianth  6-parted,  regular,  deciduous ;  segments  distinct,  contorted  in  »sti- 
vation  ;  sepals  oblong  or  lance-linear,  spreading,  much  smaller  than  the  petals ; 
petals  connivent  or  spreading,  broadly  obovate,  cuneate-unguiculate,  bearded 
within,  with  a  glabrous  spot  above  the  base ;  stamens  6,  perigynous ;  fil. 
sabulate  ;  anthers  linear* oblong,  deeply  perforated  at  base  where  the  filament 
is  inserted ;  ovary  free,  3-angled  ;  style  very  short  or  none ;  stigmas  recurved, 
persistent  on  the  3-celled,  3-valved,  chartaceous  capsule ;  seeds  angular,  one 
row  in  each  cell. — Bulbous  erect  herbs  of  the  North  American  Pacific  States. 
Leaves  narrow,  acuminate.  Flowers  few,  terminal,  solitary,  nodding  or  erect, 
showy. 
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The  ftoknowledged  error  of  Llndler,  Kunth,  Ao^  of  referring  the  or^uflm?  tpteUt  of 
Punfh  {('.  rUgntif,  A.D.  1816)  to  a  genus  inTented  ten  yean  later  (CwdoMAro,  Street,  18M)bto 


give  place  to  the  prior  one  of  Purah,  and  a  new  name  (none  more  appropriate  than 
ptita)  conferred  in  place  of  the  Qxloekurttu  oi  Lindley,  Ac.    No  one  aoquatated  with  theta 
ueautiful  flowers  will  regret  the  disuse  of  bo  distaatefnl  a  name  as  CjfdobUhra, 

iCalochorh'ffea.  Petals  impressed  inside  with  a  nectariferoae  pit,  which  is 
C^bbous  outside,  beard  scattered,  soft,  margin  ciliate-fringed. 

*  Perianth  rentricoas,  penduloas. 

G.  PULCHELLUs.  Efcct,  branched  above ;  flowers  globons,  yellow ;  the  apper 
in  pairs  and  threes,  lower  often  solitary,  all  with  long  bracts  ;  sepals  lance* 
ovate,  acuminate ;  petals  concave,  connivent,  fringed,  twice  broader  than  the 
sepals,  the  pits  large  and  deep  ;  anthers  mucronate ;  ovary  ovoid. — Mt.  Diablo 
(Rev.  J.  P.  Moore),  and  the  interior  of  California  generally,  less  common  than 
the  next.  1  f.  Its  pendulous  golden  globes  make  a  fine  appearance.  May. 
(Cydobotkra pulchtlla  Bcnth.,  in  Hort.  Trans.,  n.  ser.,  i,  p.  413.) 

C.  ALFUS  Dongl.  Erect  or  inclined,  branching;  flowers  oblong,  inflated, 
white,  the  upper  in  pairs,  with  lanceolate  acuminate  bracts  ;  sepale  oval,mach 
shorter  than  the  concave,  scarcely  fringed  petals  ;  anthers  obtuse ;  ovary  obo* 
void. — California,  common  in  all  the  foot  hills.  1 — 2  f.  Leaves  and  brads 
lancc-liuear  and  long  pointed.  Flowers  1^  or  more  long,  of  a  delicate  peaiiy 
whiteness.  May,  June.  (Cwdobothra  alba  Benth.,  1.  c,  (7.  alba  and  namiemUU 
Lindl.) 

**  Perianth  expanding,  nodding  (not  pendulous). 

C.  RLEGAN's  Pursh.  Stem  slender,  with  one  radical,  linear  leaf;  flowers  in 
pairs  or  threes,  open,  nodding  or  subercct,  white  or  purplish ;  sepals  oblong, 
cuspidate,  greenish-purple,  the  petals  much  larger,  roundish -obovate,  sol^ 
bearded  within  except  its  purplish  pit,  ciliate-fringed,  and  a  short  cusp  at  apex; 
anthers  acuminate,  white;  stigm&s  recurved ;  capsule  3-winged,  finally  oval 
and  reflexed  on  the  elongated  pedicels. — In  cool  mountain  shades,  Mt.  Shasta 
to  the  Columbia.  10 — IG^.  Petals  near  y  long,  the  pit  strongly  impressed. 
June.     (C  Tolmxi  Hook.j  Cydobotkra  degana  Lindl.,  Hot  Reg.  t.  1662.) 

/?.  nanus.  Folio  angust^  linear!  v.  filiform i,  florem  unicum  longe  ezcedente; 
ped.  filiforrai  bractcis  subulatis  duabus  instructo  ;  perianthii  capillis  fnscis. 
— High  hills,  Yreka.    Also  on  Mt.  Hood.     5—8^.    June — August. 

UMaripoaa.  Perianth  erect,  open.  Sepals  convolute-acuminate.  Petals 
plane,  erect-spreading,  often  spotted,  but  with  no  nectariferous  piu  Seeds  oval, 
compressed.     (Vide  C.  venuttut,  below.) 

*  One  radical  leaf  exceeding  the  slender  stem.  Petals  straight,  spotless?    Pods 

oval,  obtuse,  nodding 

C.  UMBELLATUS  (u.  sp.)  FoHo  radicali  unico,  lineari,  caulem  et  bracteas 
foliosAS  longe  exccdcnte ;  floribus  5 — 9,  fere  umbellatis,  erectis ;  pediculis 
subradicalibus,  longissimis,  cbractcatis,  fructiferis  recurvatis ;  petalis  flabelU- 
formibus,  apice  rotundati:*,  erosis,  glaberrimis,  bast  squami  ciliat^  instructis, 
albis,  concoloribus ;  antheris  oblongis,  obtusis ;  capsula  3-alata  — In  collibus 
altis  propc  Uukland,  California  (legimus  Sanborn  et  nos).  Caulis  6 — 8  poll. 
Folium  pedalc.  Putala  10  lin.  Mala.  {Cydobotkra  eUgan$^  var.  Torr.?  R.  R. 
Rep.  iv  )  DiBtinguished  from  C.  elegant  by  its  many  flowers,  beardless  petals, 
entire  absence  of  nectary,  &c. 

.^C.  UNiFLORUS  Hook.  Onc  radical  lance-linear  leaf  larger  than  the  aevenl 
caulinc  ones ;  flower  single,  liluc,  on  a  long,  nearly  radical  peduncle ;  sepals 
linear,  acuminate ;  petals  triangular-fan-shaped,  bearded  just  at  base,  with  a 
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tmoll  purple  spot;  anthers  I inear-oblong,  obtuse,  blue;  style  short,  distinct. 
— High  plains,  Santa  Cruz,  &c.  Scape  6'.  Flower  V  long.  April.  Clearly 
distinct. 

G.  KITIDU8  Dongl.  Radical  leaf  lance-linear,  much  larger  than  the  few  cau- 
line,  all  long-pointed  ;  flowers  3 — 4,  orange-yellow,  pedicels  elongated  ;  sepals 
elliptic,  acute ;  petals  same  length,  roundish,  bearded  all  oyer  inside  with  cla- 
Tate  hairs ;  anthers  short,  acuminate  ;  capsule  oval,  wingless,  drooping. — Yuba 
and  Tuolumne  Counties.  6—8^.  Leaf  1  f.  Flowers  brilliant,  15'^  broad. 
May. 

0.  eomutut.    Sepalis  longe  acuminatis,  corollam  exccdentibus.  Flore  unica  ; 
fol.  anguste  lineari.— Dutch  Flat.     4—6'.     Fl.  V  lato. 

*♦  Stem  leafy,  erect,  branched,  rigid.  Perianth  large,  broad-campanu- 
late,^he  petals  recurvcd-spreading  above  the  middle,  spotted  (except 
a  Weedii). 

C.  VENU8TU8  Benth.  Branches  few,  1-flowered  ;  leaves  few,  narrowly  linear; 
sepals  lanceolate,  acuminate,  greenish  outside,  a  purple  eye  bordered  with 
yellow  inside ;  petals  many  times  larger,  flabelliform,  straw- white,  variegated, 
a  tuft  of  hairs  below^a  purple  crescent  bordered  with  yellow  near  the  middle; 
stamens  one-third  as  long  as  petals,  anthers  longer  than  filament;  pod  lance- 
oblong. — Plains  and  foot  hills,  California.  1} — 2  f.  Flowers  2^  inches  broad. 
This  splendid  flower  (with  the  next  two)  has  long  been  known  to  the  native 
Californians  by  the  name  of  Mariposa  (Spanish  for  butterfly). 

C.  8PLSNDIN8  Benth.  7  Stem  stout,  3 — 5-flowered  ;  leaves  narrowly  linear  ; 
sepals  lanceolate,  acuminate,  revolute,  green,  longer  than  the  petals,  a  small 
brown  spot  in  the  middle ;  petals  broad-obovate,  rounded  at  apex,  lilac, 
sparsely  bearded  below,  a  brown-yellow  eye  in  the  middle ;  anthers  large, 
longer  than  filament  (6^^),  blue  (Bentham). — Santa  Clara,  &c.,  not  rare.  1 — 
2  f.     Flowers  as  large  as  in  No.  7.    Perhaps  it  runs  into  that  species.     May. 

C.  MACB0CABPU8  Dougl.  Bulb  oblong  ;  stem  5-Ieaved,  2-flowered  glaucous  ; 
leaves  convolute,  sheathing  at  base ;  pedicels  enlarged  upwards ;  sepals  lance- 
linfear,  longer  than  the  petals,  lilac,  with  a  green  line  outside  ;  petals  obovate, 
short  acuminate,  tapering  to  base,  lilac  or  bluish-purple,  greenish  at  base  in- 
side, and  with  a  tuft  of  beard ;  anthers  acuminate,  as  long  as  fllament ;  cap- 
sule lanco-oblong,  very  long  (3 — 4'). — Dalles  of  the  Columbia,  &c.,  common. 
August. 

C.  LUTSUS  Dougl.  Stem  about  3-flowered ;  leaves  convolute-acuminate, 
shorter  than  the  slender  peduncles ;  sepals  oblong,  pointed  and  recurved  at 
apex,  scarcely  shorter  than  the  petals,  yellow ;  petals  yellow,  broad-cuneate, 
rounded  at  apex,  bearded  across  the  base,  a  roundish  red  spot  near  the  middle  ; 
anthers  as  long  as  filament;  capsule  elliptical. — Plains  of  Sacramento  and 
San  Joachin.     1 — 2  f.     Flowers   smaller  than  in  the  foregoing,  very  brilliant. 


C.  Wesdii  (n.  sp.)  Caule  subtrifloro  ;  foliis  convolutis-filiformibus,  pedun- 
eulo  divaricato  multo  brevioribus;  floribus  aurantiacis-luteis,  concoloribus; 
sep.  oblongis,  acuminatis,  petala  exccdentibus,  basi  barbatis  ;  pet.  cuncato- 
obovatis,  intus  omnino  barbatis,  ciliatis,  basi  barbis  fasciculatis ;  stani.  fere 
longitudine  petalorum,  anth.  filamentis  brevioribus;  ovario  lineari. —  San  Diego 
(ligit  Weed).  Caulis  gracilis,  rigidus,  1 — 2  ped  Flores  magnitudine  C.  lutei; 
pet.  15  lin.     Stam.  et  pistilla,  1  pol.     April.    Very  distinct. 

0.  NuTTALLii  Torr.  "  Stem  2-flowered ;  leaves  very  narrowly  linear ;  petals 
obovate  cuneate,  rounded  at  summit,  white  except  the  yellow  base,  with  an 
oblong  dense  tuft  of  hairs  on  the  claw,  a  purple  spot  just  above,  and  a  few 
scattered  hairs.  {C.  luteut^xxW)  Noble's  Pass,  Sierra  Nevada,  July  3.''  (P. 
R.  R.  Rep.  ii,  124.)      V.  8.  in  herb   Torr* 

*  The  frequent  references  like  the  above,  in  these  pages,  indicate  the  extent  of  my  ob- 
ligations to  that  eminent  botanist,  Dt.  John  Torrey,  of  Columbia  Coll.,  New  York. 
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Tribe  ll.-^ASPffODELE^. 

Gamabsia  esculknta  Lindl.— Fine  specimens  from  Marin  Go.  (Dr.  Stillnuui) 
to  Portland  (Mr.  Walker,  Mrs.  Shepley).  Bulb  white,  furnishing  to  the  Indi- 
ans a  rich  diet.  Leaves  broadly  linear,  nearly  the  length  of  the  scape  (IS- 
IS^) ;  raceme  6 — 10-flowered.  Flowers  V  long,  blue,  alternate.  SepaU  luice- 
oblong,  5 — 7-Teined.    Gells  of  the  capsule  about  12-8eeded. 

ALLIUM,  Linn. 

2  Bracts  of  the  spathe  2,  rarely  I  or  3. 

*  Sepals  acuminate,  longer  than  the  stamens. 

A.  FALCiFOLiUM  Hook.  Bulb  globular,  white ;  leaves  2  or  3,  linear,  recurred, 
shorter  than  the  scape  ;  spathe  colored,  of  1  or  2  bracts,  shorter  yian  the  pedi- 
cels; flowers  10 — 30,  rose-purple,  two  or  three  times  shorter  than  their  stalks; 
sepals  lance-ovate,  carinate-acuminate,  more  or  less  glandular-serrulate, 
recurved,  more  than  twice  longer  than  the  unequal  stamens. — San  Diego  to 
Salem  (Oregon).  10—20^.  Pedicels  1^— 18^'^  March— May.  Hooker's  plant 
had  "  lanceolate "  leaves.  None  wider  than  lance-linear  appear  among  my 
specimens.  * 

A.  DouGLABsii  Hook.  Bulb  ovoid,  white  ;  leaves  linear,  erect,  mostly  two, 
shorter  than  the  scape;  spathe  2  bracted,  about  as  long  as  the  pedicels; 
flowers  about  20,  rose-purple,  two  or  three  times  shorter  than  their  stalks ; 
sepals  ovate,  gibbous  at  base,  rather  acuminate,  straight,  a  third  longer  than 
the  Bubequal  stamens. — Throughout  Oregon,  Galifornia  and  Nevada.  1(^— 
20^.  Pedicels  1^.  San  Diego  specimens  have  sepals  broadly  ovate,  merely 
acute.  Nearly  allied  to  A.  falei/olium,  but  readily  distinguished  by  the  sepals 
(sepals  and  petals). 

A.  ACUMINATUM  Hook. ?  Bulb  ovoid.  Often  purplish;  leaves  2 — 3,  narrowly 
linear,  shorter  than  scape  ;  umbel  densely  CO  -flowered,  globular,  K  or  more  in 
diameter;  spathe  2 — 3- bracted;  pedicels  not  longer  than  the  purple  flowers 
(3 — y^) ;  sepals  ovate  or  oval,  acuminate,  gibbous  at  base,  near  twice  longer 
than  the  stamens ;  capsule  ripening  1 — 3  black  seeds. — Hills,  Santa  Glara  Co. 
to  the  Wahlamette.  Scape  1  f.  or  more.  Umbel  small  and  compact,  20—40- 
flowered,  very  pretty.     April,  May. 

0.  graeile.  Scapo  gracillimo ;  umbella  20* flora,  }  pol.  diam. ;  segmentis 
(Biccis,  post  anthcsin)  inflectis,  albis;  semine  unico. — On  Feather  River, 
Oroville. 

**  Sepals  acute,  equalling  the  stamens. 

A.  TRiBUACTRATUM  Torr.  Bulb  ovate;  scape  low  (3— r4^) ;  leaves  2,  linear, 
much  longer  than  scape  ;  umbel  15 — 20-flowercd;  spathe  of  3  ovate  bracts; 
sepals  lanceolate,  acute ;  about  equalling  the  stamens ;  capsule  broadly 
ohovHte,  3-lobed,  cells  2-secded. — Hill  sides,  Duffield's,  Sierra  Nevada  (P.  B. 
R.  Rep.  iv,  92).      V.  s.  in  herb.  Torr. 

A.  AMPLRCTENS  Torr.  Bulb  large ;  scape  low,  flexuous ;  leaves  2,  longer  than 
scape,  filiform;  umbel  3 — 6-flowered ;  spathe  of  two  round  concave  bracts 
embracing  the  flowers ;  sepals  oblong,  obtuse ;  capsule  3-lobed,  depressed,  6- 
sceded. — ^ilill  sides,  Sonoma,  Cal.  (Torrey,  1.  c,  V.  t.  in  kerb.  Torr, 

***  Sepals  acute,  stamens  exserted. 

A.  CERNUUM  Roth.?  Bulb  ovoid-oblong,  tapering  upwards;  leaves  6— S, 
narrow-linear,  erect,  shorter  than  the  scape;  umbel  fastigiate,  nodding, finally 
erect,  with  a  short  2-leaved  spathe,  and  about  20  small  roseate  flowers;  sepals 
oblon^-ovate,  acute,  shorter  than  the  stamens  and  slender  style;  ovary 
3-lobed,  crowned  with  a  G-lobed  crest  I — Dalles  of  the  Columbia  and  east.  1( 
feet.     Bulb  Ij  in.  Ung,  eatable.    Flowers  2""^  long.     Umbel  1' broad.  August. 

[June^ 
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This  plant  combines  the  ezserted  stamens  of  A,  eernuum  with  the  6-lobed  crest 
of  A,  tteilahtm  Hfntt. 

J 2  Bracts  of  the  spathe  4 — 6. 

A.  SANBOBini  (n.  sp.)  Bulbo  ovato,  albo;  foliis  ante  anthesin  eyanescenti- 
bas  (ignotis) ;  scapo  gracilente,  procero  (2 — 3  ped.),  basi  longe  yaginatis ; 
amb.  globosa,  confertim  40 — 100  flora;  spatha  e  bractcis  4  lanceolatis 
acaminatis ;  ped.  filiformibus,  floribus  purpureis  longioribus ;  segm.  erectis, 
oblongis,  basi  gibbosis;  interioribus  longioribus;  stam.  et  stylo  gracillimo 
exsertis ;  fil.  capillaribus,  basi  dilatatis ;  stigm.  trifida ;  caps,  trilobata,  tri- 
sperma,  glandibus  3  coronata;  spermatibus  angalatis,  albo-luteis  (immaturis). 
— In  coUibus  umbrosis,  Yuba  Go.  prope  Foster's  Bar  (S.  S.  Sanborn,  Esq.)  Aug. 
Flores  3  lin.  longi. 

A.  MABiTiMUM  Torr.  Bulb  globular,  corm-like  ;  leayes  3 — 6,  linear,  longer 
(often  shorter)  than  scape ;  umbel  about  10-flowered,  fastigiate ;  spathe  of  3— 
6  narrow  bracts,  sepals  distinct  almost  to  base,  oyal,  with  a  wide  midyein  and 
callous  tip,  some  longer  than  the  stamens ;  fil.  dilated  at  base ;  capsule  globu- 
lar, size  of  a  peppercorn,  30-oyuled,  perfecting  about  nine  black  seeds. — Hills 
near  the  sea  and  bay,  Santa  Cruz  to  Benicia  and  Marin  Go.  6 — 12^.  Flowers 
small,  white.    AprU. 

A.  CBOCBUX  Torr.  Leayes  seyeral,  linear,  as  long  as  the  slender  scape  (1  f.) ; 
umbel  9 — 12-flowered,  pedicels  spreading,  8 — 10^^;  spathe  of  4 — 5  lanceolate, 
acuminate  bracts  ;  sepals  oblong,  acutish,  orange-yellow,  4 — 5^^ ;  stamens 
shorter,  fil.  2-toothed  at  base ;  capsule  oboyate. — Mountains  east  of  San  Diego 
(Mez.  Bound.  Rep.  ii,  218).     F.  «.  in  herb,  Torrey, 

HBSPEROSCORDIUM,  Lindl.   i^^ff^tf^^  eyening,  9Mf/or,  garlick.) 

Perianth  acute  at  base,  articulated  to  the  pedicel ;  segments  6,  distinct, 
spreading  aboye ;  stamens  six,  short,  equal,  fil.  dilated,  coherent  and  perigynous 
at  base ;  oyary  stipitate,  many-oyuled  ;  style  slender  ;  capsule  oyoid,  3-celled, 
3-yalyed ;  seeds  CO ,  black. — Gorm  coated,  scape  umbelliferous.  Involucre  of  4 
or  more  bracts.    Flowers  erect,  white. 

H.  LACTBUM  Lindl.  Gorm  globular,  fibrous-coated,  brown  ;  leayes  2,  linear, 
shorter  than  the  tall  scape  ;  flowers  10 — 25,  shorter  than  their  pedicels ;  seg- 
ments cream- whke,  1-yeined,  oblong,  obtuse,  6 — 7^^  long;  fil.  at  base  broad 
and  connate,  forming  a  corona  half  the  length  of  the  perianth ;  stipe  nearly 
the  length  of  the  capsule. — San  Mateo  Co.  (Mr.  Easton),  to  the  Sacramento 
and  Wahlamette.    2  f.     {H,  hyaeinthinum  Lindl.  is  the  same  plant.) 

TRITELEIA,  Dougl.     (T^ic,  thrice,  tikmtf  complete.) 

Perianth  6-parted,  funnel-form,  persistent,  segments  spreading,  1-yeined ; 
stamens  6,  the  3  inner  higher  and  longer;  fil.  adherent  to  thv  tube,  anthers 
linear-oblong,  fixed  by  the  middle ;  stigmas  3-lobed,  style  distinct ;  capsule 
short-stipitate  (in  our  species),  cells  3,  about  lO-seeded. — Bulbous.  Scape 
umbellate  or  1 -flowered.    Spathe  of  2  bracts. 

T.  OBANDiFLOBA  Lindl.,  Hook.  Leayes  linear,  glaucous,  shorter  than  the  tall 
(2  f.)  scape  ;  spathe  equalling  the  pedicels,  which  are  scarcely  as  long  as  the 
perianth ;  stipe  shorter  than  the  oyary  or  the  style ;  stigmas  3-lobed ;  umbel 
few-flowered. — Plains  of  the  Columbia  and  Wahlamette.  The  specimen  in 
Dr.  Torrey's  herbarium  is  from  the  Dalles.  I  did  not  meet  with  it.  (Y.  s.) 
Flowers  white  ? 

SUBERTIA,  Kunth.    (In  honor  of  Dr.  Subert,  a  German  botanist.) 

Perianth  funnel-form,  attenuate  at  base,  half-6-cleft ;  segments  erect,  3- 
veined  In  the  middle ;  stamens  6,  included,  fil.  inserted  at  top  oAube  ;  anthers- 
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versatile,  ovate  lanceolate,  obtuse,  the  3  inner  higher  than  the  3  oater;  ovacy 
oval,  lonp^er  than  its  style,  3  to  5  times  shorter  than  its  stipe ;  capsale  ovoid, 
ripening  few  black  seeds  from  many  (15—45)  ovules. — Bulbous.  Leaves  lancc- 
linear.    Scape  umbellate.    Spathc  of  3 — 6  narrow  bracts. 

S.  LAXA  Kunth.  Bulb  globular,  fibrous-coated ;  leaves  as  long  as  the  scape 
(12— 18'),  broadly  linear  (5—8^^) ;  pedicels  10—20,  suberect,  2 — 3';  flowers 
violet- purple,  segments  with  a  triple  mid  vein  ;  stipe  5  or  6  times  as  long  as  the 
ovary  (near  K). — California,  middle  and  northern  counties.  Bulb  as  large  as 
a  musket  ball.     Flowers  16'<  long.    April,  May.    Very  handsome. 

S.  CROCEA  (n.  sp.)  Foliis  I — 2  (v.  plnribus  ?),  linearibus,  condaplicato- 
falcatis,  ercctis,  scapo  gracilente  brevioribus,  obtusis ;  spatha  e  bracteis  4 
Bubulatis  acuminatis,  pediculis  breviora ;  floribus  5  v.  6,  basi  acutis,  supra 
sensira  dilatatis  (0  lin.  longis),  scgm.iequc  obtusis,  medio  vena  forti  instrnctis; 
anth.  oblongis,  interioribus  duplo  altiorihus;  ovario  qnam  stipes  crassus 
triplo  brcviori ;  loculis  5-spcrmis. — Yreka,  California.  Caulis  pedalis.  Florci 
crocei.    June. 

CALLIPRORA,  Lindl.     (Ka^xoc,  beauty,  ny^,  fh)nt.) 

Perianth  of  6  segments  united  at  base  into  a  turbinate  tube,  spreading  abovej 
oblong,  1- veined;  stamens  6,  perigynous,  3  of  them  longer,  fil.  dilated,  all 
tricuspidate,  the  middle  cusp  shortest,  bearing  the  anthers  ;  ovary  short -stiped ; 
style  an<l  stigma  undivided  ;  capsule  3-celled,  oo  -seeded,  seeds  black. — Bulbous. 
Leaves  linear-ensiform.  Scape  umbellate.  Spathe  of  3  or  4  bracts.  Flowers 
5 — 20,  yellow.     (Calliproa  Kunth.) 

C.  LUTEA  Lindl. — Hills,  Santa  Cruz,  to  Healdsburg  and  the  Sierra  Nevada. 
A  handsome  plant,  1  f.  Bulb  globular.  Leaves  1 — 3,  as  long  as  the  scape, 
channeled.  Segments  6 — 10^'  long,  the  vein  greenish  outside.  Pedicels  1— 
2'.  Specimens  from  the  Coast  liange  have  a  much  smaller  flower  than  those 
from  the  interior.    April,  May.     Diflers  from  Subtrtia  chiefly  ia  its  stamens. 

BRODIiE  A,  Smith.    (Named  for  James  Brodie,  Esq.,  of  Scotland.) 

Perianth  funnel- bellform,  outer  segments  narrower ;  stamens  6,  inserted  into 
the  throat  of  tube,  ezscrted,  outer  anthers  sterile,  petaloid,  the  inner  fertile, 
erect,  fixed  by  the  cleft  base  (shorter  than  the  segments);  ovary  fusiform, 
narrowed  to  the  subsessile  base ;  cells  3,  5 — 7-ovuled,  styles  equalling  the 
stamens,  stigmas  3-fid;  capsule  substipitate. — Bulbous.  Leaves  5,  linear, 
exceeding  the  scape.  Umbel  few-flowered.  Spathe  2  bracted.  Flowers 
large,  violet  blue. 

B.  GRANDiFLORA  Sm.,  A.  macrontha^  Torr.  Bulb  deprcssed-globous,  fibrous- 
coated  ;  pedicels  stout,  divaricate,  then  erect;  flowers  4 — 8,  rarely  but  1,  the 
inner  segments  nearly  twice  broader  than  the  outer,  all  spreading  above.  Ste- 
rile stamens  usually  longer  than  the  fertile,  emarginate,  yellowish. — Plains 
and  hills,  California.  8 — 18^.  Flowers  large,  varying  from  l^to  2^  in  length, 
on  uuequal  stalks. 

■ 

B.  ToRREYi  (n.  pp.)  Bulbo  magno,  depresso,  tunica  reticulata  instmcto; 
foliis  multo  clougatis ;  umb.  5 — 10- flora,  subradicali  v.  scapo  brevissimo,  pedi- 
culis valde  inequp.libus ;  perianthii  scgm.  suberectis,  omnibus  obtusis:  anth. 
oblongis,  castratis  elongatis,  bifidis. — Swampy  places  about  Oakland,  Napa,  to 
Marysville,  &c.  Leaves  G — 10^.  Pedicels  3 — 6^  Flowers  |  inch  long.  I  often 
saw  the  live  plant,  always  with  the  same  habits  and  characters.  {B,  grandifiora^ 
fi,  macropoda  Torrey,  Bot.  Whipp.  Rep.  03.) 

B.  PARViFLORA  Torr.  Scapo  roughish ;  umbel  15 — 20-flowered ;  pedicels 
shorter  than  the  flower ;  sterile  stamens  ovate  lanceolate,  rather  acute,  entire ; 
cells  of  the  ovary  6 — 8-ovuled.— Sierra  Nevada.  (Torrey,  in  P.  R.  R.  Rep.,  ii, 
Ub,)     V,  t. 
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DICHBLOSTEMMA,  Kanth.     (A/;^iixoc,  bifid,  v^/a/jla,  crown.) 

Perianth  6-parted,  limb  erect  or  spreading ;  fil.  6,  dilated,  pcrigynous,  the  3 
outer  exserted,  petaloid,  2-parted  either  with  or  without  an  anther  between 
the  lobes,  the  3  inner  wholly  adnate,  antheriferons,  rarely  appendaged  ;  anthers 
bifid  at  each  end ;  oyarj  3-celled,  cells  3 — 5-OTuled ;  seeds  few  or  many, 
black. — Bulb  or  corm  globoas.  Leaves  linear,  flat.  Scape  tall,  wiry,  bearing 
a  dense  umbel  of  flowers.     Spathe  of  3  or  4  broad  bracts. 

{  Only  the  three  outer  filaments  appcndaged.    Flowers  yiolet-blne. 

D.  coNGESTA  Kunth.  Leaves  1 — 2,  narrowly  linear ;  scape  flexuous,  erect 
(2  f.) ;  flowers  subsessile,  in  a  globular  umbel,  tube  tumid  at  base,  contracted 
above  the  globular  ovary;  anthers  3 j  pedicels  roundish  ;  seeds  angular,  5  in 
each  cell. — Oregon  and  N.  California,  common.  Flowers  9^^  long,  about  a 
dozen  in  each  umbel.     March — May.     (Brodixa  eongetta^  Smith.) 

D.  CAPiTATA  Benth.7  Leaves  broad-linear,  glaucous  ;  scape  straight,  erect 
(2  f.)  -  flowers  subsessile,  few  (5 — 9),  compact,  broad  at  base,  not  contracted 
above  ;  anthers  6  ;  pod  ovoid,  with  9  elliptical  seeds. — San  Diego  to  Yreka  ; 
often  seen  with  the  other,  readily  distinguished  at  sight.  The  seeds  are  thrice 
'^  larger  than  in  the  preceding.  The  bulbs  of  both  are  largely  eaten  by  the 
Digger  Indians.     February — April. 

J  Stropkoltriorij  Torr.  Filaments  all  appendagcd ;  the  lobes  of  the  antherife- 
rons much  shorter  than  those  of  the  sterile. 

D.  Califobnica.  Leaves  long,  linear  ;  scape  terete,  twining  on  anything  in 
reach,  5 — 10  f.  1  Umbels  capitate,  with  4  or  5  bracts  ;  flowers  tubular-bell- 
form,  rose-purple,  somewhat  constricted  above  the  ovary,  articulated  to  the 

Sedicels  ;  cells  4-ovuled,  1 -seeded  ;  seed  oblong,  black.     Common  in  the  foot 
ills,   Marin,  Yuba  and  Placer  counties.     May.      (Stropholirion  ealifornicum^ 
Torrey,  in  P.  B.  R.  Rep.  iv.  149.) 

BREVOORTIA,  Wood.    Proc.  Phila.  Ac.  N.  Sci.,  June,  1867. 
(Dedicated  to  J.  Carson  Brevoort,  Esq..  Reg.  N.  Y.  Univ.) 

Perianth  tubular- pyriform  (scarlet  red),  persistent,  limb  6-toothed,  reflexed, 
crown  erect,  of  3  broad  truncate  scales  ;  stamens  3,  fil.  adnate,  anthers  free, 
exserted,  opposite  the  inner  segments  (teeth),  alternate  with  the  scales  of  the 
crown,  deeply  bifid  at  base ;  ovary  ovoid,  3-celled  ;  cells  4-ovuled,  style  slender ; 
capsule? — Bulbous?  Leaves  long,  linear.  Scape  tall,  erect,  umbellate. 
Spathe  of  4  bracts.     Flowers  8 — 12,  pedicellate,  nodding. 

B.  Ida-Maia  Wood.  High  hills  of  the  Trinity  Mountain  Range,  Shasta  Co., 
Cal.  Glabrous,  2 — 4  f.,  leaves  nearly  as  long,  channeled.  Flowers  K  long, 
pedicels  1 — 2^.  Singularly  beautiful,  the  tube  scarlet,  lobes  chrome-green, 
crown  yellow,  and  umbel  subtended  with  4  purple  bracts.    May,  June. 

CULOROGALUM,  Kunth.     (X\«p9{,  green,  ><Sa«,  milk.) 

Perianth  of  recnrved-spreading  segments ;  stamens  6,  equal,  scarcely 
perigynous,  as  long  as  the  segments;  anthers  2-celled,  fixed  by  the  back; 
ovary  free,  sessile,  cells  3,  2 — 3-ovuled ;  style  filiform,  stigma  tricuspidate. — 
Bulb  tunicated.  Leaves  radical,  linear,  carinate.  Scape  branching,  with 
panicled  racemes.     Soap  Plant, 

C.  POSiBRiDiANUM  Kuuth. — California,  throughout  the  open  country.  The 
bulb  is  invested  with  a  dense  mass  of  black,  hair-like  fibres.  Leaves  broad- 
linear,  recurved,  the  margins  undulate.  Scape  2 — 3  f.  high,  bracted,  with  a 
few  spreading  branches.  Flowers  erect,  broad,  white,  in  long  loose  racemes, 
open  only  at  mid-day  in  May.  The  bulb  is  alkaline  and  mucilaginous,  answer- 
ing well  for  soap. 
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ODONTOSTOMUM,  Torr.     ('O/otfc,  tooth,  m^«,  mouth.) 

Perianth  salyer-form,  tube  cjlindric,  limb  of  6  equal  spreading  segfmentB  as 
long  as  tube ;  stamens  6,  perigjnous  to  top  of  tube,  alternating  with  as  mmnj 
sterile  filaments ;  style  filiform  ;  ovarj  globous,  nearly  free,  3-ceIled,  6-oruled, 
capsule  6- seeded. — Bulbous,  with  broad  linear  leaves  sheathing  the  diTaricatcly 
branched  stem.     Flowers  small,  racemed,  white. 

0.  Hartwegii  Torr. — Foot  hills,  Yuba,  Placer  and  Sacramento  counties.  1 
— 2  f.  Radical  leaves  flat,  3 — 6^^  wide,  5 — 7-veined.  Segments  5-Teined, 
reflexed  after  flowering.    Stamens  and  sterile  fil.  barely  exserted.     May. 

Tribe  IIL-SMILACINEjE. 

Smilacika  racemosa  Dcsf. — Common  -in  the  Redwood  hills,  Pejaro  to  Che 
Russian  R.,  Cal.     In  no  wise  different  from  the  eastern  plant. 

S.  8TBLLATA  Dcsf. — Santa  Cruz,  with  the  last,  north  to  the  Columbia  River 
from  Astoria  to  the  Dalles.     1  f.    Raceme  loose,  few-flowered.     Berries  red. 

Clintonla  Andbewsii  Torr.  Root  fibrous  ;  leaves  few,  lance-oval,  abruptly 
pointed,  sheathing  at  base,  veins  running  from  base  to  apex ;  scape  taller  than 
the  leaves,  bractcd,  bearing  2 — 4  umbels,  the  terminal  10 — 20-flowered,  the 
lateral  2 — 4-flowercd  ;  flowers  bell-shaped,  yellowish,  8^'  long ;  segments 
obtuse;  berries  3- celled;  cells  8 — lO-seeded. — Mountain  woods  near  Santa 
Cruz  to  the  Russian  R.    A  handsome  plant,  1 — 2  f.     May. 

C.  UKiFLORA  Kunth.  Root  tuberous  ;  leaves  2  or  3,  lance- oblong,  abruptly 
pointed,  margins  ciliate  ;  scape  not  longer  than  the  leaves,  bearing  one  large 
white  flower  ;  segments  same  shape  as  the  leaves,  10^^  long,  stamens  shorter; 
berry  obovoid,  as  large  as  a  pea,  !)-8ceded,  blue. — Northern  declivities  of  Mt. 
Hood  (Mr.  Brazee),  Cascades  to  Vancouver  I    June,  July.' 

Majanthemux  bifoliux  DC.  /?.  dilatatum. — From  Astoria  to  the  Dalles,  north 
and  cast.  Leaves  generally  3,  broad-cordate,  3 — y  diameter!  Stem  6 — 10^ 
Exactly  like  the  eastern  plant,  except  its  gigantic  size.  June.  [Smilacina 
dilatata,  Nutt.) 

Tribe  IV.—  UVULARIFjE, 

Probartes  Hookkbi  Torr.  Stout,  leafy,  scabrous- pubcnilent ;  leaves  broad- 
ly ovate,  acuminate,  deeply  cordatc-aniplcxicaul ;  umbels  3 — 4- flowered,  seg- 
ments spatulatc,  obtnsish  ;  anthers  oblong,  glabrous ;  stigma  entire. — Santa 
Cruz  to  Oakland  hills,  &c.  2  f.  Leaves  2^  broad,  strongly  veined.  Stem  and 
branches  reddish,  pubescent.  Flowers  greenish-yellow,  9^^  long.  April. 
(  Uvularia  lanuginotOj  /?.  major  Hook.) 

P.  Menziesii  Don.  Nearly  glabrous ;  leaves  lance-oblong  or  ovate  acumi- 
nate, sessile,  or  subcordatc -clasping;  umbels  terminal,  1 — 3-flowered  ;  flowers 
bcU-sbaped,  pendulous,  as  long  as  their  stalks ;  segments  linear-lanceolate, 
acuminate  (6^^),  the  stamens  often  longer,  and  the  slender  style  still  longer; 
berry  Icmon-shapcd,  orange- colored,  with  6  rounded  seeds. — Santa  Cruz  to  the 
Columbia.  Stem  2  f.,  erect  to  first  branch,  then  secund.  Flowers  greenish. 
May.     (  Uvularia  Hook.) 

Streptopcs  amplexipolius  DC. — Washington  Co.,  Oregon  (Mr.  E.Walker). 
Glabrous.    Leaves  glaucous  beneath.    Berries  red,  oblong,  15 — 21-secded. 

Votioe  of  some  VERTEBRATE  REMAINS  from  Harden  Co.,  Tszaa. 

BY  JOSEPH   LEIDY,   M.  D. 

The  following  described  fossils  were  submitted  to  my  examination  by  Messrs. 
Geo.  N.  Lawrence  and  I).  G.  Elliot,  of  New  York.  They  are  reported  to  have 
been  obtained  from  blue  clay  and  sand,  beneath  a  bed  of  bitumen,  in  Harden 
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Co.,  Texas,  and  were  donated  to  the  Xew  York  Lyceum  of  Natural  H' story  by 
Mr.  Robertson.  The  fossils  are  mostly  thoroughly  permeated  with  bitumen  ; 
others  slightly. 

EqUUS   C0MPLICATU8. 

1.  A  first  superior  molar.  Length  along  the  inner  median  column  2}  inches ; 
antero-posterior  diameter  of  the  triturating  surface  20  lines  ;  transverse  diame- 
ter, independent  of  the  cementum,  13}  lines.  It  nearly  resembles  the  specimen 
represented  in  fig.  9,  pi.  xr,  of  Holmes'  Post  Pliocene  Fossils  of  South 
Carolina. 

2.  A  last  superior  molar,  curyed  to  a  remarkable  degree.  Lengrth, along  the 
inner  median  column,  less  the  fang,  2  inches  1  line  ;  antero-posterior  diameter 
of  triturating  surface  independent  of  cementum  18  lines;  transverse  diameter 
do.  10}^  lines;  length  of  curve  antero-cxtcrnally  35  lines,  postcro-extcrnally  16 
lines. 

3.  An  upper  temporary  molar.  Length  internally  10}  lines  ;  antero-posterior 
diameter  17  lines;  transverse  diameter  9^  lines. 

4.  A  fragment  of  a  fourth  upper  molar. 

6.  The  upper  part  of  the  crown  of  a  last  lower  molar.  Antero-posterior 
diameter  15}  lines ;  transverse  diameter,  independent  of  the  cementum,  5} 
lines. 

6.  A  fifth  inferior  molar.  Length  antero-internally  to  division  of  fangs  33 
lines ;  antero-posterior  diameter  13  lines ;  transverse  diameter,  independent  of 
cementum,  6  lines. 

All  the  above  are  completely  imbued  with  bitumen,  which  has  penetrated 
the  cementum  and  dentine  throughout. 

7.  Fragments  of  a  lower  jaw,  with  the  first  molar  tooth.  This  specimen  is 
only  partially  impregnated  with  bitumen.  The  length  of  the  tooth  is  33  lines; 
the  antero-posterior  diameter  17  lines;  the  transverse  7  lines. 

Mastodok  AMERICAN  us.     M.  oMoHcus  Or  Jf.  gi§anteu9  of  authors. 
A  small  fragment  of  a  molar. 

Meoalonyx  validus,  n.  s. 

A  portion  of  a  tooth  resembling  most  in  its  form  the  second  upper  tooth  of 
\he  Megalonyx  Jeffersoniy  but  much  larger  than  in  the  mature  individuals  of  that 
species.  The  transverse  diameter  is  151^  lines;  the  antero-posterior  11}  lines. 
The  transverse  section  is  quadrate.  The  anterior  surface  is  nearly  a  transverse 
plane  ;  the  posterior  surface  forms  a  plane  inclining  oulward ;  the  inner  surface 
'is  nearly  a  plane  inclining  forward  ;  the  outer  surface  forms  with  those  in  front 
and  behind  a  semi-circle.  The  triturating  surface  is  comparatively  slightly 
concave,  and  inclines  postero-internally.  Its  anterior  border  is  the  most  pro- 
minent; the  posterior  being  comparatively  so  little  prominent  as  not  strikingly 
to  interfere  with  the  slope  of  the  surface.  The  specimen  is  thoroughly  impreg- 
nated with  bitumen. 

Felis  (Trucifblis)  fatalis,  n.  s. 

An  upper  sectorial  molar,  contained  in  a  small  fragment  of  the  jaw,  which 
also  includes  the  socket  for  a  single  fanged  tubercular  tooth.  The  specimen 
is  thoroughly  saturated  with  bitumen. 

The  sectorial  tooth  indicates  a  feline  animal,  approaching  in  size  the  lion  or 
Bengal  tiger.  The  form  of  the  tooth  is  nearly  like  the  corresponding  one  of 
the  latter  animals,  but  the  crown  is  of  less  width  and  proportionately  longer. 
The  anterior  lobe  differs  from  that  in  the  true  cats  not  only  in  a  greater  propor- 
tionate development,  but  in  its  distinct  separation  in  two  sub-lobes,  of  which  the 
anterior  is  rather  more  than  half  the  depth  of  the  succeeding  one.  The 
measurements  of  the  tooth,  in  comparison  with  those  in  a  similar  one  of  a  large 
skull  of  the  Bengal  tiger,  are  as  follows : 
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FoMil.  Tiffcr. 

Breadth  of  crown 15}  lines.  18    linei. 

Depth  At  anterior  lobe 7      "  7J      " 

"      at  principal  cusp 9      "  9        " 

"      of  posterior  lobe 6i    "  7        " 

Width  at  antero-intemal  abutment 7|    ^*  8}      ** 

Casia. 

An  upper  lateral  incisor,  impregnated  with  bitumen.  The  tooth  is  anwoni, 
and  is  intermediate  in  size  with  those  of  Cams  occidentalii  and  C.  latrant.  The 
unworn  crown  is  6^  lines  long ,  its  antero-posterior  diameter  3}  lines ;  its 
transverso  diameter  3  lines.  The  compressed  fang,  broken  at  the  end,  has 
been  about  13  lines  long ;  its  width  is  4  j  lines  ;  its  thickness  2}  lines. 

ITudeUrminfd. 

An  un<;ual  phalanx,  apparently  of  an  edent-ate  animal.  The  end  is  broken 
off,  and  the  specimen  is  thoroughly  imbued  with  bitumen.  The  length  is 
uncertain,  for  wo  cannot  determine  whether  it  was  blunt  or  pointed  at  the  end. 
Supposing  it  to  have  been  in  the  former  condition,  it  has  been  about  28  lines 
long.  The  breadth  is  more  than  half  the  length,  and  is  much  greater  than  the 
depth  or  thickness.  The  bone  is  without  sheath,  transTcrselj  oval  in  sectioni 
13Hines  wide  by  10  lines  in  depth.  The  articular  facet  forms  a  trochlear 
concavity,  with  vertical  median  elevation,  and  Is  directed  backward  and  down- 
ward. About  one-fourth  of  the  length  from  the  base  it  expands^  and  then 
gradually  narrows  forward  to  the  apex.  The  upper  surface  forms  an  inclined 
])lane  forward,  and  i?  convex  transversely,  and  smooth.  Its  greatest  width 
just  back  of  the  middle  is  16  lines.  The  under  surface  is  convex  transversely, 
and  slightly  so  in  the  length.  On  each  side  of  this  surface,  jusl  in  adrance  of 
base,  there  is  a  large  vasculonoural  foramen,  penetrating  to  the  interior  of  the 
bone.  A  wide  but  shallow  groove  curves  forward  between  the  foramina,  and 
a  deeper  one  diverges  from  each  laterally  and  backward.  The  lateral  borders 
of  the  ungual  expansion  arc  obti^o. 

Undetermined. 

A  bone  of  uncertain  character,  but  resembling  a  phalanx.  Slightly  impreg- 
nated with  bitumen.  It  is  a  curved,  four- sided  pyramid,  with  a  square  plane 
base,  truncated  deeply  at  one  angle.  A  strong  boss  occupies  the  incurvature 
of  the  bone  at  the  base,  and  at  the  side  of  the  truncated  angle.  The  border  of 
the  pyramid  along  the  convexity  opposite  the  latter  is  likewise  truncated.  The 
bone  in  the  structure  of  its  surface  looks  as  if  it  might  bo  of  reptilian  charac- 
ter, exhibiting  everywhere  a  rather  con.^picuous  vascular  porosity.  The 
length  of  the  specimen  in  the  axis  is  16  lines,  the  diameter  of  the  base  11  by 
10^  lines. 

Emydes. 

Small  fragments  of  the  carapace  and  sternum  of  several  species  of  emydes, 
thoroughly  imbued  with  bitumen.  Most  of  the  fragments  arc  too  imperfect  to 
characterize  the  species,  but  some  of  them  indicate  an  animal  about  the  size  of 
the  living  Emii«  scnhra  of  the  southern  States,  but  evidently  a  different  species, 
H.s  the  bones  are  proportionately  much  more  robust.  The  fore  part  of  the  ster- 
num difters  from  that  of  E.  ncahra  in  the  abrupt  projection  forward  of  the  inner 
division  of  the  episternals.  A  pair  of  these  together  at  the  articulation  of  the 
hyposternals  give  a  breadth  of  43  linos;  depth  of  the  episternals  to  the  ento- 
stern:il  13  lines ;  projection  forward  of  the  part  covered  by  the  gular  plates  4 
lines  ;  greatest  thickness  5J  lines.  A  hyposternal  about  its  middle  is  28  lines 
frem  before  backward ;  26  lines  in  width  behind  the  inguinal  notch  ;  and  6 
lines  where  thickest  internally.  The  fore  part  of  a  nuchal  plate  resembles  the 
corresponding  portion  in  E.  sruhra.  but  is  more  decple  indented.  Its  width 
anteriorly  Is  an  inch  :  the  length  of  its  median  column  10}  lines  ;  its  thickness 
where  greatest  6  lines.     The  species  may  be  distinguished  by  the  name  of 

Emys  pktrolei,  , 

Probably  belonging  to  the  subgenus  Trachemys  of  Agassiz,  like  Emy9  teahra, 
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IndioAtioiL  of  an  ELOTHSSITJX  in  California. 

BY  JOSEPH   LEIDY,  M.  D. 

Elothebium  superbus,  n.  s. 

Prof.  Whitney  recently  placed  in  my  hands  for  examination  a  tooth  of  a 
sapposed  carniTorous  animal,  from  Douglas  Flat.  Calaveras  Co.,  California.  It 
was  derived  from  a  stratum  of  the  same  age  as  that  from  which  a  lower  jaw 
of  JRhinoerroa  heKperiua  was  taken.  The  tooth  appears  to  me  to  be  the  right  upper 
lateral  incisor  of  a  species  of  Elotkerium^  perhaps  the  same  as  E.  inpena  of  the 
Hauvaises  Terres  of  White  River,  Dakota,  though  it  would  appear  to  belong  to 
a  larger  individual  than  the  remains  referred  to  the  latter,  if  not  to  a  yet  larger 
species.  The  crown  of  the  tooth  is  conical,  compressed  from  within  outwardly, 
and  subacute  laterally.  The  apex  is  rounded  ;  the  base  somewhat  expanded, 
and  at  its  fore  part  produced  in  a  short  embracing  ridge.  The  fang  is  conical 
and  curved.    Tlie  measurements  of  the  specimen  are  as  follows  : 

Length  of  tooth  in  straight  line  29  J  lines  ;  length  of  crown  13  lin. ;  breadth 
9  lin. ;  thickness  6^^  lin. 


Kotioe  of  Bome  BEFTILIAH  BEHAIHS  from  Nevada. 

BY  JOSEPH   LEIDY,   M.  D. 

Prof.  J.  D.  Whitney  has  submitted  to  my  inspection  some  fossils  derived  from 
the  Triassic  rocks,  of  Star  Cailon,  Humboldt  Co.,  and  from  the  Toiyabe  Range, 
north-east  of  Austin,  Nevada.  The  specimens  are  very  imperfect,  but  neverthe- 
less interesting,  and  sufficiently  characteristic  to  indicate  apparently  three 
distinct  reptiles  having  an  affinity  to  Ichthyosaurus  and  Eosaurus^  nor  am  I 
prepared  to  prove  that  they  do  not  belong  to  one  of  these. 

The  fossils  have  been  and  are  yet  partially  imbedded  in  a  dark  bluish  silice- 
ous limestone,  and  the  same  material  has  so  completely  infiltrated  the  bones 
that  they  almost  appear  like  modified  portions  of  the  same  rock. 

One  of  the  specimens  consists  of  a  mass  of  rock  containing  two  vertebrae  and 
parts  of  two  others  in  series.  The  same  rock  includes  two  shells,  which  appear 
to  be  Ammonites  Blakei,  Gabb,  and  Posodonomya  stella^  Gabb.  The  specimen  is 
from  New  Pass,  in  the  Toiyabe  Range,  north-east  of  Austin.  The  body  of 
the  vertebrae  is  deeply  biconcave,  as  in  Ichthyosaurus.  The  length  is  considera- 
bly less  than  the  breadth.  The  under  side  is  plane  fore  and  aft,  but  the  mar- 
gins are  slightly  prominent  and  bevelled.  The  sides  are  slightly  concave, 
and  provided  with  a  short  and  robust  process  for  the  head  of  a  rib.  The  neural 
arch  with  its  spine,  visible  in  one  vertebra  along  the  broken  margin  of  the 
specimen,  rises  above  the  body  about  one  and  a  half  times  its  depth,  and  its 
abutment  exhibits  the  remains  of  another  articular  process  for  the  rib.  The 
neural  canal  is  triangular.  The  measurements  of  the  vertebrae,  partially  esti- 
mated, are  as  follows : 

Length  of  body  inferiorly 11  lines. 

Depth  of  body 16     " 

Width 16     " 

"      including  costal  processes 21     " 

Height  of  neural  arch,  including  spine  from  upper  part  of  body,  ob- 
liquely   .• 28     " 

Height  of  neural  canal 8    ** 

A  second  specimen  from  Star  Caflon,  Humboldt  Co.,  consists  of  a  series  of 
eight  vertebra,  partially  included  and  held  together  in  the  matrix,  and  mnch 
weather-worn  where  they  have  been  exposed.  The  vertebrae  may  be  part  of 
the  caudal  series  of  the  same  animal  as  the  above,  but  the  matter  is  uncertain. 
The  eight  vertebrae  together  have  a  length  of  58  lines,  making  about  *l\  lines 
for  each. 
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A  third  specimen  from  the  Toiyabe  Range,  on  the  Reese  River,  north-east  of 
Austin,  consists  of  the  isolated  body  of  a  vertebra,  somewhat  distorted,  ground 
off  at  one  of  the  articular  faces,  and  less  infiltrated  with  the  rocky  matrix  than 
the  others.  It  appears  to  have  corresponded  in  proportions  with  those  of  the 
series  lust  noticed.  It  is  biconcave,  moderately  concave  at  the  sides,  nearly 
plane  below,  prpdcnts  the  remains  of  two  short  oblong  articular  processes  for 
ribs  near  the  position  of  the  neural  arch,  the  sutunil  impressions  of  which  are 
visible  above.  The  length  has  been  about  8  lines,  the  breadth  about  16  lines. 
The  neural  canal  about  2  lines  wide. 

The  very  imperfect  condition  of  the  specimens  renders  me  unable  to  say 
more  about  them,  nor  is  it  certain  that  they  all  belong  to  the  same  animal,  bnt 
for  the  present  1  propose  to  consider  them*  so,  under  the  name  of  Cymbospoi- 

DYLUd    PIHCOSl'S. 

Of  the  remaining  specimens,  three  consist  of  the  greater  portion  of  three 
vertebral  bodies,  which  belonged  in  series  and  have  been  broken  apart.  These 
are  labelled  Humboldt,  Neva<la.  They  apparently  indicate  a  much  larger  spe- 
cies of  the  same  genus  as  the  former,  the  vertebral  body  having  tBe  same  form. 
The  sides  of  the  articular  funnels  are  convex  outwardly  from  the  centre,  which 
deepen  more  rapidly  nt  the  inner  third  of  the  surface.  One  specimen  retains 
the  neural  arch  without  its  spine,  and  a  short,  robust,  costal  process,  extending 
from  near  the  bottom  of  the  arch  almost  half  the  depth  of  the  body.  A  second 
vertebra  is  singularly  distorted,  apparently  as  if  the  bone  had  been  in  a  plastic 
condition.  The  measurements  of  these  vertebra;,  partially  estimated,  are  as 
follows : 

Length  inferiorlv 17  to  18  lines. 

Depth  of  body...' „ 44    " 

Breadth      "    44    " 

Depth  of  costal  process 21     " 

Projection  of  costal  process 4    " 

For  this  species  I  propose  the  name  of  Cymbospondtlus  petrinus. 

Another  specimen,  consisting  of  a  mutilated  vertebral  body  from  Star  Callou, 
Humboldt  County,  indicates  an  Enaliosaurian,  apparently  not  only  differ- 
ing from  either  of  the  former,  but  probably  belonging  to  a  different  genus.  The 
specimen  is  broken  away  at  the  top  and  at  one  side,  is  also  somewhat  mutilated 
on  the  opposite  side,  and  appears  considerabl}*  erodud  on  one  articular  face. 
The  body  is  deeply  biconcave,  as  in  lehthjifostiurw,  but  proportionately  much 
longer  in  relation  with  the  breadth.  The  funnel-like  surfaces  are  convex  out- 
wardly from  the  centre,  and  deepen  more  rapidly  at  the  inner  third.  The  sides 
and  under  part  of  the  body  are  slightly  concave  fore  and  aft,  and  defined  by 
acute  borders.  The  under  part  exhibits  a  square  depressed  appearance  from 
the  presence  of  four  angular  chevron  processes,  associated  fore  and  aft  by  sub- 
angular  ridges.  The  estimated  size  of  this  specimen  is  as  follows:  Length  of 
the  body  interiorly  2}  inches;  depth  4\  inches;  breadth  about  3  inches. 

For  this  animal  I  proi>ose  the  name  of  Cuonespondylus  grandis. 


Kotiee  of  some  VESTEBSATE  SEKAIK8  from  the  WMt  Indian  Islands. 

BY   JOSEPH   LEIDY,   M.   D. 

Some  time  since  Prof.  FeHpe  Poey,  of  Havana,  sent  to  rae  several  fossils,  to- 
gether with  a  copy  of  a  pamphlet  entitled  "  l)e  la  Existencia  de  grandes  Mami- 
feros  Fosiles  en  la  Isla  do  Cuba.     Par  I).  M.  F.  de  Castro.     Habana,  1865." 

The  fossils  consist  of  the  vertebra  of  a  crocodile  and  part  of  a  costal  plate  of 
a  turtle,  which  were  found  with  other  bones,  together  with  the  lower  jaw  of  a 
giant  sloth,  at  Ciego-Montero,  Cienfuegos,  Cuba. 

The  reptilian  fossils  are  as  follows : 
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CbOCODILUS  PRI8TINUS,   n.  s. 

A  posterior  dorsal  vertebra  of  mature  age,  but  without  its  neural  arch,  ei- 
cept  the  greater  portion  of  one  abutment.  The  body  is  slightly  shorter,  and 
absolutely  very  much  broader  and  moderately  deeper  than  in  the  corresponding 
vertebra  of  the  Mississippi  alligator.  It  also  more  rapidly  narrows  posteriorly, 
but  proportionately  presents  about  the  same  degree  of  concavity  from  before 
backward  at  the  sides  and  beneath,  where  it  is  also  in  like  manner  smooth. 
The  anterior  articular  surface  is  of  considerably  greater  breadth  than  height, 
BO  as  to  present  a  transverse  ovoidal  outline.  The  measurements  of  the  speci- 
men are  as  follows  :  Length  in  the  axis  23  lines  ;  inferiorly  19  lines.  Height 
anteriorly  19  lines;  breadth  24  lines.  Estimated  height  posteriorly  17  lines; 
breadth  21  lines.  Thickness  of  neural  abutment  anteriorly  12  lines.  I  have 
not  the  means  of  comparing  the  fossil  with  vertebrae  of  either  species  of  the 
living  crocodiles  of  Cuba,  so  that  I  cannot  say  whether  it  belongs  to  one  of 
them  or  not.  It  is  too  large  to  belong  to  C.  rhombifer,  according  to  the  dimen- 
sions given  by  Dumeril*  but  would  perhaps  accord  with  C.  acutus.  As  an 
associate  with  a  Megalonyx,  it  is  not  unlikely  that  it  belongs  to  an  extinct  spe- 
cies, for  which  the  name  leading  this  article  is  proposed. 

Testudo  Cubevbis,  n.  s. 

Indicated  by  a  portion  of  what  I  suppose  to  be  the  first  costal  plate  of  the 
right  side.  It  is  marked  by  the  lateral  borders  of  the  first  and  second  vertebral 
scutes  and  their  transverse  separation.  Along  the  former  borders  the  plate  is 
51  lines,  and  along  the  latter  separation  16  lines.  The  articular  border  with 
the  first  vertebral  plate  is  30  lines  ;  that  with  the  second  vertebral  plate  14 
lines.  The  articular  border  from  the  first  vertebral  plate  to  the  lateral  groove 
defining  the  first  vertebral  scute  is  convex  forward  and  inward,  and  14  lines  in 
%  direct  line.  A  strong  costal  process  projects  from  the  under  part  of  the  plate 
nearly  parallel  with  its  length.  The  surfaces  corresponding  with  the  vertebral 
scutes  are  somewhat  depressed,  and  generally  everywhere  are  nearly  smooth, 
or  without  markings  so  conspicuous  as  to  affect  the  investing  scutes.  The 
greatest  thickness  of  the  bone  is  where  it  articulated  with  the  first  and  second 
marginal  plates,  measuring  from  3^  to  4}  lines  ;  and  where  thinnest  it  meas- 
ures only  one  line. 

No  living  Testudoy  I  believe,  at  present  inhabits  Cuba,  and  the  fossil  probably 
indicates  a  species  cotemporary  with  the  Megalonyx. 

The  pamphlet  above  mentioned  contains  a  notice  of  remains  of  the  horse, 
hippopotamus,  and  of  a  giant  sloth,  found  in  Cuba. 

The  remains  of  the  horse  appear  not  to  differ  from  the  corresponding  parts 
of  the  recent  animal,  and  it  is  even  doubtful  if  they  are  to  be  considered  in- 
digenous fossils. 

The  remains  of  hippopotamus,  consisting  of  isolated  canines,  probably  also 
belong  to  the  recent  animal.  An  inferior  canine,  described  and  figured  by  De 
Castro,  certainly  presents  nothing  peculiar.  Formerly  dentists  employed  the 
canines  of  the  hippopotamus  for  the  construction  of  artificial  teeth,  but  since 
the  introduction  of  porcelain  teeth  they  have  been  thrown  aside.  Occasionally 
such  specimens  have  been  brought  to  me  as  supposed  fossils,  and  perhaps  the 
Cuba  specimens  are  of  the  same  character. 

The  most  interesting  fossil  described  by  De  Castro  consists  of  the  greater 
part  of  a  lower  jaw  of  a  giant  sloth,  which  was  found  in  association  with  a 
number  of  reptilian  bones,  of  which  those  above  described  are  specimens,  at 
Ciego  Montero,  Cienfuegos.  The  figures  accompanying  the  description,  though 
drawn  in  unfavorable  positions  for  satisfactory  comparison,  nevertheless  clearly 
indicate  a  lower  jaw  of  nearly  the  same  form,  and  teeth  holding  the  same  rela- 
tive position  as  in  Megalonyx.  As  in  this  genus  the  anterior  large  caniniform 
molar  is  widely  separated  from  the  posterior  three  small  molars,  which  differ 
from  those  of  Megalonyx  Jeffetionii  only  specifically.  From  the  dimensions 
given,  the  jaw  belonged  to  a  smaller  animal  than  the  latter.    The  caniniform 
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molar  differs  remarkably  from  that  of  M.  Jeffersonii  and  M,  dutimilU,  as  is  also 
the  case  compared  with  that  of  Ltftodan  armatus  and  L.  myloidn  of  Baenoi 
A}'rc8.  In  transverse  section  it  is  reniform  or  crescen tic  with  blunt  poles,  and 
the  biting  extremity  appears  to  have  been  worn  off  in  the  same  manner  as  tht 
incisors  of  a  Rodent,  to  which,  indeed,  the  jaw  appears  first  to  have  been  sup- 
posed to  belong.  The  species  may  be  named  Meoalonyx  rodenb,  or,  if  the 
peculiarities  of  the  caniniform  molar  be  regarded  gcnerically  distinct  from 
those  of  Mftj'ilonyz  and  Lestodo/ij  it  may  be  named  Meoalocxub  bodehs. 

EmYS    iSoMURERENSIB,    n.  S. 

The  bones  of  extinct  species  of  turtle  arc  not  unfrequcntly  found  in  the  so- 
called  Sombrero  guano,  Sombrerite  or  Ossite,  a  material  rich  in  phosphate  of 
lime,  l.irtrcly  mined  in  the  island  of  Sombrero,  W.  I.,  and  used  in  the  prepara- 
tion of  a  fertilizer  for  agricultural  purposes.  In  a  mass  of  this  material  pre- 
sented to  the  museum  of  the  Academy  (see  Proc.  1859,  111),  the  posterior  part 
of  the  plastron  of  a  species  oX  Emy»^  or  perhaps  Tetluio^  is  perceived,  for  which 
the  above  name  is  proposed.  The  specimen  consists  of  both  ziphisternals  and 
the  greater  portion  of  both  hyposternals,  articulated  in  natural  juxtaposition. 
Other  fragments  of  the  plastron  and  carapace,  together  with  a  portion  of  t 
thigh  bone,  are  also  contained  in  the  mass.  The  specimen  indicates  the  ster- 
num 10  have  approximated  a  foot  in  length ;  and  the  breadth  at  the  lateral 
sutures  of  the  hyposternals  has  been  about  7 J  inches.  The  under  surface  of 
the  sternum  is  flat  and  smooth ;  and  latorally.it  curves  but  slightly  upward. 
The  posterior  sternal  notch  is  two-thirds  as  deep  as  the  width,  and  almost 
forms  an  equilateral  triangle.  The  postero-latcral  border  from  the  inguinal 
notch  to  the  rounded  triangular  ends  of  the  xiphistcrnals,  is  bow-like,  or  pre- 
sents two  concavities  with  an  intervening  convexity.  The  caudal  scutes  are 
small,  reaching  slightly  beyond  the  bottom  of  the  sternal  notch.  The  femoral 
scutes  are  on  a  level  with  the  ingninal  notches.  Estimated  length  of  hjrpo- 
sternals  in  the  median  suture  35  lines ;  breadth  45  lines.  Length  of  xiphi- 
sternals  in  median  suture  17  lines;  greatest  length  about  middle  23  lines; 
breadth  along  anterior  suture  28  lines.  Length  of  caudal  scutes  internally  13 
lines  ;  externally  10  lines.  Length  of  femoral  scute  internally  25  lines.  The 
bones  present  about  the  ordinary  proportion  of  thickness  observed  in  euiydea. 


July  7th,  1868. 

Dr.  Bridges  in  the  Chair. 

Twenty-one  members  present. 

The  following  papers  were  presented  for  publication : 
'*  Notice  of  some  remains  of  Horses."     By  Joseph  L#eidy,  M.D. 
"  Notice  of  some  extinct  Cetaceans."    By  Joseph  Leidy,  M.D. 
**  Mitchella  repens ;  a  Dioecious  plant."     By  Thomas  Meehan. 


July  Uth, 

The  President,  Dr.  Hays,  in  the  Chair. 

Nineteen  members  present. 

The  following  papers  were  presented  for  publication  : 
**  Second  contribution  to  the  history  of  the  Vertcbrata  of  the  Mi- 
ocene period  of  the  United  States."    l3y  Edw.  D.  Cope. 
"  Remarks  on  Conosaurus."    By  Joseph  Leidy,  M.D. 
"  Remarks  on  a  jaw  fragment  of  Megalosaurus."  Jos.  Leidy,  M.D. 
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E.  D.  Copo  exhibited  the  vertebra  of  an  extinct  reptile,  from  the  middle  green 
8and  bed  of  New  Jersey  ;  which  possessed  the  peculiar  articular  structure  known 
as  the  zygantrum  and  zygospheu.  He  said  the  form  was  in  some  degree  like  that 
of  certain  modern  terrestrial  genera  of  Iguanidse,  as  the  genus  Euphryne, 
Baird,  but  it  appeared  to  have  some  afiSnity  to  Macrosaurus,  Owen,  in  form. 
The  animals,  if  similar  in  proportions  to  the  Iguanse,  would  have  been  some 
twelve  feet  in  length.     It  was  called  Clidabtes  igl'anavus. 

A  Mosasanroid  reptile  was  indicated  also  by  a  single  vertebra  from  Mcdford, 
N.  J.,  also  from  the  middle  bed.  It  was  distinguished  from  other  forms  of  the 
family  by  its  compressed  elevated  form.     It  was  assigned  to  a  species  named 

NECTOPOBTnEUS  VALIDU8. 

The  structure  of  the  vertebral  column  in  Elasmosaurus  was  pointed  out.  It 
was  stated  to  possess  apparently  no  zygapophysos  throughout  its  whole  length, 
bat  in  place  of  these,  the  zygosphen  and  zygantrum  articulation.  The  articu- 
lations of  the  vertebrae  were  therefore  the  reverse  in  respect  to  direction  of 
their  surfaces  from  the  usual  form  among  vertebrata.  In  fact  the  structure  of 
the  genus  was  shown  to  be  entirely  new  and  peculiar  among  vertebrated 
fuilmals.  The  genus  Cimoliasaurus,  Leidy,  was  stated  to  exhibit  the  same 
structure,  and  required  that  the  vertebra;  should  be  reversed  in  order  to  read 
their  connections  correctly. 

Thomas  Meehan  said  he  had  proposed  to  himself  to  contribute  a  paper  to 
the  American  Academy  of  Science  which  meets  next  month  in  Chicago,  on  the 
leaves  of  Coniferse;  but  some  friends  here  acquainted  with  his  intention,  and 
interested  in  the  facts,  were  desirous  he  should  explain  to  them  some  of  the 
leading  points,  which  he  would  with  pleasure  do. 

His  chief  position  was  that  what  are  usually  considered  the  leaves  of  Coni- 
fene  are  but  a  part,  and  frequently  the  least  important  part  of  the  true  leaves, 
which  are  either  mostly  adherent  or  mostly  free  according  to  the  vigor  of  the 
branch  or  individual  plant,  and  not  according  to  any  specifically  constitutional 
character ;  and  that  a  recognition  of  this  fact  is  of  great  importance  in  deter- 
mining the  limits  of  genera,  species  and  varieties  of  the  Order.  lie  exhibited 
specimens  of  the  I^arix  EuropceOj  pointing  out  that  it  had  two  classes  of  leaves, 
the  one  entirely  free,  the  other  mostly  adnate  to  the  stems.  The  adnate  leaves 
were  on  the  elongated  shoots,  the  free  leaves  on  the  arrested  shoots  or  vcrti- 
cills;  on  the  elongated  shoots  the  leaves  also  had  a  power  of  elongation, 
and  produced  the  green  awl-shap^* points  we  commonly  called  leaves.  On 
the  arrested  shoots  or  spurs,  the  leaves  had  no  power  of  elongation.  They 
were  obtuse,  rather  spatulate,  just  the  same  as  the  adnate  portion — the  true 
leaves — on  the  stem.  The  theory  he  deduced  from  this  was  that  aJnation  was  a 
characteritiie  of  vigor ;  free  leaves  a  condition  of  weakness  or  arrested  growth.  This 
explained  the  polymorphous  character  of  many  Conifene.  The  rule  operated 
through  many  genera.  He  exhibited  strong  branches  of  Cryptomeria  Japoniea^ 
on  which  the  leaves  were  united  for  four-fifths  their  length,  and  weaker  ones 
on  which  four-fifths  were  free,  &c.  The  same  occurs  on  Juniperus  virginiana, 
JTuniperus  communis^  Thuja  orientaliSf  T.  oceiiientalis,  and  other  species.  Wher- 
ever the  shoots  were  delicate,  either  constitutionally  or  by  growing  in  the 
interior  of  the  plant  and  deprived  of  their  due  share  of  light,  the  leaves  were 
free  ;  wherever  the  contrary  existed,  and  the  shoots  were  vigorous,  adnation  in 
a  greater  or  less  degree  prevailed.  In  many  species  this  polymorphous  condi- 
tion could  be  produced  at  will,  by  weakening  the  plant.  Cuttings  of  Thuj'opsis 
borealis  made  from  branches  with  adnate  leaves,  would  throw  out  shoots  with 
free  leaves  until  they  were  very  well  rooted  and  able  to  throw  out  vigorous 
shoots. 

A  test  of  vigor  was  the  power  to  branch.  Only  on  vigorous  maturity  did  the 
branching  age  of  trees  commence.  Arbor  vitses,  when  mature,  pushed  out 
branches  from  the  axils  of  every  other  pair  of  leaves.  This  gave  them  their  fan- 
like appearance.     When  young  they  branched  little,  and  this  stage  was  always 
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marked  by  more  or  less  ft-ee  leaves.  Thvja  ericoidet  of  gardens,  with  its  heath- 
like  foIiAge,  was  a  weakly  constituted  form,  which  retained  its  childhood  foliage, 
and  had  little  disposition  to  branch.  Thuja  meldensis  of  Lindley,  which  from 
its  peculiar  appearance  that  learned  author  supposed  to  be  a  hj-brid  between 
the  red  ccdnr  and  Chinese  arbor  Tits,  was  a  form  of  intermediate  Tiger, 
branchin[j:  moderately,  and  leaves  intermediately  adnate.  Rednupora  tricoidtt 
of  2uccarliii,  was  also  a  weak  form  with  free  leaTcs,  the  well  developed  form 
of  which  he  had  had  no  opportunity  to  trace  with  certainty.  Taxodium  db- 
tiehum  Kichard,  and  Olyptoatrobus  tinentit  Endl.,  were  no  doubt  the  same  thing. 
He  showed,  by  the  Tigorous  branching  character  of  the  latter,  the  necessity 
fur  the  arrested  foliation  it  presented,  and  exhibited  specimens  of  Tigoroui 
(more  branching)  Taxodium  diitichum  in  which  the  leaves  were  abbreviated 
and  twisted  around  the  stem,  exactly  as  in  Olyptoatrobus^  except  that  the  free 
parts  were  ratlier  longer.  This  form  did  not  branch  quite  as  much  as  the  typical 
(Jlyptottrohua^  but  more  so  than  in  the  typical  Taxodium. 

He  remarked  that  the  two  genera  Pinut  and  Sciodopityt  had  their  tma  leaTes 
adpresscd  almost  entirely  to  their  branches,  and  Illustrated  this  by  specimeni 
of  Pinua  auftriaca.  Instead,  however,  of  these  genera  developing  green  free 
points  on  the  apices,  they  pushed  out  rather  abortive  branches  from  the  axSa 
of  the  true  leaves.  The  fasicles  of  leaves  on  these  plants  were  not  true  leaves, 
but  were  intimately  connected  with  the  axial  system  of  the  plants.  The 
adprcEscd  true  leaves  on  the  pine  were  annual,  although  as  dead  epidermii 
they  remained  often  on  the  bark  until  the  regular  excorticating  period  arrived ; 
but  these  so-called  leaves,  or  rather  metamorphosed  branchlets,  remained  often 
several  years.  He  had  known  some  remain  eight  years.  Their  connection 
with  the  axial  system  could  be  seen  by  raising  the  bark  of  a  three  or  four 
year  old  branch  on  the  Austrian  pine. 

Mr.  Gabb  made  some  remarks  about  Kitchen  Middens,  in  the  vicinity  of  San 
Francisco  and  on  the  shores  of  San  Francisco  Bay,  his  attention  haTing  been 
called  to  the  similarity  between  them  and  those  obserTed  by  Dr.  Leidy,  near 
Cape  Henlupcn.  He  also  mentioned  a  curious  circumstance  for  which  he  had 
been  unable  to  account.  In  various  places  on  the  coast  of  both  Upper  and 
Lower  California,  he  had  observed  shells,  often  of  the  heavier  species,  scattered 
over  the  surface  in  great  profusion,  and  occasionally  to  a  distance  of  several 
miles  from  the  beach.  They  were  evidently  of  very  modern  origin,  being 
strewn  on  the  surface  of  the  soil,  but  whether  they  had  been  carried  there  by 
man  or  birds,  he  had  never  been  able  to  discover. 

Dr.  Wm.  L.  Wells  made  some  observations  on  the  mode  of  scattering  the 
spores  of  the  Polypodium  vulgare.  Under  the  microscope  the  sporangium  could 
be  seen  to  open  at  a  point  near  its  stem ;  and  the  opening  grew  very  slowly 
larger,  until  the  continuation  of  the  stem  which  previously  encircled  the 
sporangium  was  nearly  straight.  It  then  suddenly  sprang  shut  with  a  jerk, 
which  scattered  the  spores  in  every  direction,  and  which  usually  sent  the 
sporangium  itself  out  of  focus.  In  the  cases  in  which  it  was  not  thrown 
entirely  out  5f  focus,  the  same  operation  could  be  seen  to  be  repeated  two  or 
three  times.  In  no  case  were  any  spores  scattered  during  the  opening,  which 
always  took  place  very  slowly. 


July  21^. 

The  President,  Dr.  Hays,  in  the  Chair. 

Fourteen  members  present. 

The  following  paper  was  presented  for  publication : 

"  On  the  Crocodilian  genus  Perosuchus."    By  £dw.  D.  Cope. 
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Mr.  Oabb  made  some  remarks  on  a  small  lot  of  fossils  submitted  to  him  by 
Prof.  Orton.  The  fossils  are  small,  and  all  belong  to  undescribcd  species. 
They  are  of  unusual  interest,  being  the  first  fossils,  so  far  as  he  was  aware, 
eyer  found  in  the  immense  clay  deposits  of  the  Amazon  Valley — the  Tabatingn 
Clay.  The  fossils  indicate  a  marine  origin  for  this  clay,  all  of  the  genera  being 
essentially  salt-water  forms.  They  were  found  by  Prof.  Orton  in  a  bluff  show- 
ing a  fine  section  of  about  fifty  feet  in  height,  at  the  town  of  Pebas,  on  the 
Amazon  River,  two  miles  above  where  it  joins  the  Maranon. 


July  2Sth. 
Dr.  J.  Gibbons  Hunt  in  the  Chair. 
Fifteen  members  present. 

The  following  gentlemen  were  elected  members :  Geo.  Roberts, 
M.D.,  Mr.  Levi  Taylor. 

The  following  were  elected  correspondents :  S.  Spencer  Cobbold, 
M.D.,  of  London,  W.  Kitchen  Parter,  of  London,  Rev.  Samuel 
Haughton,  of  Dublin,  Alphonse  Milne  Edwards,  of  Paris,  Wm.  T. 
Brigham,  of  Boston. 

On  favorable  reports  of  the  committees,  the  following  papers 
were  ordered  to  be  printed  : 

XITCHELLA  BEFSHS,  L.,  a  diosoioiii  plant. 
BY  THOMAS  MEEHAN. 

A  few  weeks  afl^o  I  had  the  honor  of  pointing  oat  to  the  members  of  the 
Academy  that  Epigsta  repena  was  a  dioecious  plant.  I  have  now  to  report  a 
like  discoverj  in  Mitehella  repena. 

In  the  case  of  Epigcda  I  had  to  indicate  the  polymorphism  accompanying 
the  divisions  of  the  sexes,  as  part  oL  the  discovery ;  in  the  present  instance 
Dr.  Asa  Gray  is  before  me  in  noting  iDe  distinct  appearances ;  the  originality 
of  my  own  observation  lies  merely  in  giving  the  meaning  of  the  facts  already 
recorded.  In  the  last  (5th)  edition  of  Gray's  Manual,  speaking  of  Mitehella^ 
the  author  says,  ''  Flowers  occasionally  3 — 6,  meroas,  always  dimorphous,  all 
those  of  some  individuals  having  exserted  stamens  and  included  stigmas, — of 
others  included  stamens  and  exserted  style."  Although  this  statement  ex- 
presses the  appearance,  it  is  not  strictly  accurate;  for  the  pistil  in  the  one 
case  is  not  perfect,  and  in  the  other  the  anthers  are  mere  rudiments,  without 
a  trace  of  pollen  in  any  that  I  have  examined.  The  two  forms  are  truly  male 
and  female  plants. 

In  the  female  plant  the  pistil,  with  Its  well-developed  stigma,  projects 
one-eighth  of  an  inch  beyond  the  throat  of  the  corolla.  The  small  rudiment- 
ary anthers  are  sessile,  and  hidden  among  the  coarse  down  of  the  corolla 
tabe,  so  as  not  to  be  seen  without  dissection. 

In  the  male  plaot  it  is  the  rudimentary  pistil  which  is  confined  in  the 
▼illous  tube,  far  out  of  reach  of  pollen  influence,  if  even  it  were  perfectly  de- 
Teloped.  On  the  other  hand,  the  anthers  are  borne  on  filaments  which  are 
free  from  the  corolla  for  one-eighth  of  an  inch,  and  (rojectiog  that  much 
beyond  the  corolla  throat. 

In  the  case  of  Epigsea  I  had  to  record  many  variations  in  the  form  and  pror 
portions  of  the  floral  parts.  Mitehella  is  as  remarkable  for  uniformity  ;  except 
that  the  calyx  teeth  in  the  male  are  coarser  than  in  the  female,  there  is  little 
▼ariation  from  one  type.    Dr.  Gray  observes  that  the  lobes  of  the  corolla 

1868.] 


184  PROCEEDiyOS  OF  THE  ACADEMY  OF 

vary  from  three  to  foar,  five,  and  six.  I  may  add  that  five-lobed  coroUai  in 
commoD,  and  these  are  usually  accompanied  by  five  anthers. 

The  number  uf  male  plants  is  about  equal  to  the  female  ;  occasionally 
plants  of  the  sepnrate  sexes  intermix.  I,  and  probably  others,  have  often 
noticed  in  the  fail  some  patches  bearing  abundantly,  other  patches  withoot 
a  berry.     The  facts  I  now  offer  afford  the  solution. 

In  reference  to  Mitehella^  it  may  not  be  out  of  place  to  correct  an  error  in 
Lindley's  "  Vegetable  King^dom."'  The  lenrned  author  inclndei  in  his  natartl 
order  Cinchoiiaccic  Mitchella^  Cfphaianthus^  Diodia^  OidtHlundia  And  Spermaeoctf 
— all  high  northern  plants ;  and  yet,  when  speaking  of  the  geography  of  the 
order,  writes  that  "the  most  northern  species  in  America  is IHnckneifa pubemtf 
inhabiting  the  Southern  States  of  North  America." 


• 

Second  contribntion  to  the  Hiitory  of  the  Vertebrate  of  the  Mioeene  ptriei 

of  the  united  States. 

BY  E.  D.  COPE. 

A  visit  to  the  Miocene  region  of  the  western  shore  of  Maryland,  has  ex* 
plained  to  the  writer  more  clearly  the  stratigraphical  position  of  the  rerte- 
brate  fossils  described  in  this  and  preceding  essays  on  the  subject. 

The  mioccnc  deposit  which  contains  the  fos;»ils,  consists  of  a  dark  sandy 
clay,  varying  from  a  leaden  to  a  blackish  color,  through  which  water  does  not 
penetrate.  Its  upper  horizon  may  be  traced  along  the  high  shores  and  clifh 
of  the  Chesapeake  by  the  line  of  trickling  springs  which  follow  its  apper  sur- 
fad^.  The  bottom  I  have  not  seen,  and  cannot  give  its  depth,  but  a  great  bed 
of  shells  occurs  at  from  fourteen  to  twenty-two  feet  below  its  upper  horizon. 
This  consists  of,  first,  two  separate  shallow  strata  of  shells,  and  about  four 
feet  below  the  upper,  a  heavy  bed  at  the  depth  mentioned.  The  lesser  bedi 
vary  in  amount,  being  sometimes  wanting. 

The  streams  of  the  country  either  flow  on  or  cat  the  shell  beds,  and  display 
their  washings,  as  teeth  of  sharks,  cetaceans,  etc.  The  bones  generally  occur 
at  or  near  the  level  of  the  upper  line  of  shells.  The  remains  of  the  large 
whale,  the  Eschrichtius  cephulus  mihi,  lay  across  the  bed  of  a  small  run 
and  penetrate  the  bank,  where  I  saw  the^emainder  of  its  vomer,  of  which  I 
have  the  half;  with  numerous  other  parti  of  the  cranium  added  since  the  de- 
scription of  the  species,  it  was  dug  out  by  my  energetic  friend  Jas  T.  Thomas, 
whose  evidence  as  to  the  pertinence  of  the  various  pieces  described  to  the 
same  animal  is  conclusive.  It  is,  if  need  be,  confirmed  by  the  white  color  and 
porous  texture  of  them  all,  a  character  not  noticeable  in  other  large  whale 
remains  procured  by  him.  Apparently  pertJiining  to  a  genus  known  as  fossil 
only  from  the  European  dril't,  it  becomes  important  to  be  sure  of  its  Miocene 
origin.  This  must  be  admitted ;  it  lay  together  as  originally  deposited,  jut 
below  the  upper  shell  line,  and  did  not  extend  so  far  down  as  the  great  bed, 
from  10  to  18  feet  below  the  top  of  the  blue  loam.  The  upper  line  of  the  latter 
has  been  varied,  inland,  by  the  various  operations  of  erosion,  etc.  In  some 
places  it  forms  tlie  bottom  of  vullies,  which  are  excavated  almost  to  the  shell 
line.  In  such  a  situation,  about  3^  feet  above  the  great  shell  bed,  and  a  few 
inches  below  the  surface  on  the  side  of  a  creek,  the  bones  of  Galera  and  Dico- 
tyles  occurred. 

BASILOSAURIP.E, 

CETOPHIS  Cope. 

This  genus  rests  u])on  the  evidence  furnished  by  caudal  vertebra;  in  the  col- 
lection. They  present  an  approximation  to  Basilosaurus  in  the  groat  thick- 
ness of  their  epiphyses.  In  the  more  elongate  vertebra  each  epiphysis  will 
measure  the  third  the  length  of  the  centrum  deprived  of  them  ;  in  the  lesi 
elongate,  they  measure  one-half  the  same  j  in  the  shortest,  more  than  half  the 
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remaining  centrum.  One  extremitj  of  the  yertebra  is  flat,  the  other  strongly 
convex,  and  none  have  any  trace  of  diapophyses.  The  neural  arches  have  been 
partly  broken  away,  but  have  been  similar  to  those  of  other  genera,  while  the 
groove  that  marks  the  inferior  aspect  of  caudal  vertebrae  is  normal.  In  two 
vertebrae,  the  longest  and  shortest,  the  foramina  which  usually  pierce  the  sides  of 
the  centra  vertically,  issue  below,  within  the  basal  groove  and  above,  below  and 
oataide  the  basis  of  the  neurapophysis.  In  another  specimen  the  foramen 
opens  outside  the  inferior  sulcus,  and  in  one  there  is  no  foramen  at  all.  These 
structural  features  indicate  a  genus  of  general  peculiarity,  and  perhaps  allied 
to  Basilosaurus.  There  may  be  some  question  as  to  whether  two  species  are 
not  represented  among  the  vertebrae. 

GiTOPHIS  HETKBOCLITUS  Cope. 

The  four  specimens  may  represent  a  proximal,  a  median,  and  a  distal  caudal 
of  one  individual,  and  a  median  caudal  of  another.  They  were  not  adult,  as 
the  epiphyses  are  entirely  separable.  The  longer  or  proximal  caudal  is  sub- 
hexagonal  in  section,  the  median  depressed,  and  the  smallest  round  in  section. 
The  larger  median  is  nearly  round  in  section.  The  epiphysis  instead  of  re- 
treating before  a  process  of  the  centrum  opposite  the  four  apophyses,  as  in 
Izacanthus,  advances  on  the  centrum  at  these  points.  The  inferior  groove  of  the 
centrum  is  deep  on  the  first  and  shallower  on  the  succeeding ;  obsolete  on  the 
last.  The  neural  canal  about  as  large  on  the  proximal  as  in  anterior  caudals 
generally. 

In.       Lin. 
Length  longest 3        3-8 

Height  flat  articular  face »  2  1 

Width  do.  do 1  11« 

flbng^h  median  (smaller) ^  2  6.3 

"       without  epiphyses 1  1*5 

Height  flat  face 1  9 

Width         " 1  9-2 

Lengthmedian  (larger) 3  1-2 

Width  flat  face 2  6 

Length  smallest 2  1 

"     without  epiphyses 11* 

Height  flat  extremity.. ^ 1  10*5 

Width      do.        do .' 1  11- 

From  Charles  county,  Maryland.     From  Jas.  T.  Thomas,  Mns.  Academy. 

The  convex  articulation  of  the  vertebra;  would  suggest  a  greater  flexibility 
of  the  column  in  this  part  than  is  usual  among  Getacea,  but  more  as  in  cervi- 
cal vertebrae  of  long-necked  mammals,  and  in  reptiles.  The  absence  of  dia- 
pophyses  would  confirm  such  an  indication.  Were  it  not  for  the  inferior  groove 
the  longer  vertebrae  above  described  might  be  taken  for  a  lumbar,  and  it  may  be 
sach,  as  in  the  Zarhachis  flagellator  a  similar  form  coexists  with  the 
usoal  form  of  diapophysis  of  that  part  of  the  column.  There  is  probably  some 
distant  aflinity  between  the  two  genera. 

With  respect  to  the  genus  Basilosaurus,  it  may  be  noted  that  the  Polypty- 
ehodon  interrupts  of  Emmons,  must  be  regarded  as  established  on  one  of  its 
canines.  Whether  the  species  be  the  D.  cetoides  must  be  left  for  their 
examination.  A  fine  specimen  is  in  the  Museum  of  the  Mount  Holly  Lyceum 
oC  Natural  History. 

In  the  description  of  the  Cynorca  proterva  (in  Proceed.  Acad.  18G7,)  mis- 
led by  the  extraordinary  resemblance  to  Giebel's  plate  quoted,  I  unfortu- 
nately mingled  with  its  molar  and  premolar  teeth,  the  canine  of  small  Dico- 
tjles.  This  point,  suggested  to  me  by  Leidy,  I  have  no  doubt  is  the  case.  It 
will  be  necessary  therefore  to  add  the  following  details  of  character  of  the 
chanu^teristic  molar  and  premolar,  which  I  described  too  briefly  (p.  151) :  "  Mo- 
lar with  two  roots.  Premolars  with  short  conic  crowns.  Premolars  compressed, 
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cutting.  Roots  of  premolars  compressed.''  (P.  152):  "Two  teeth  hanng 
crowns  similarly  though  rather  more  symmetricallj  formed,  I  suspect  to  have 
occupied  that  position, "  i.  e.  "between  molars  and  premolars." 

The  premolar  first  mentioned  is  about  '8  in  length,  the  crown  slightly  striate. 
The  anterior  molar  has  two  roots,  which  arc  united  some  distance  below  the 
crown.  The  crown  exhibits  no  denticles,  and  is  not  more  elevated  than  the 
antcro-posterior  diameter  of  its  base.  This  tooth,  as  well  as  the  other,  is  of 
small  size,  and  indicates  the  smallest  species  of  the  family. 

The  PontogeneuB  prise  us  Lcidy,  which  I  referred,  in  accordance  with  a 
printed  suggestion  of  Leidy's,  to  the  Zfughdon  pygmcnu  SAiiller,  on  examination 
proves  to  be  a  Dclphinoid.  The  species  of  MuUcr  is  not  only  generically  dis- 
tinct from  Basilosaurus,  but  from  Doryodon  also,  to  which  I  referred  it,*  if  it 
be  regarded  as  established  on  the  cranium  figured  by  Gibbea  in  the  Journal  of 
the  Academy. 

DELPHINID^, 

Among  the  vertebrae  of  the  species  of  this  family  collected  by  Jas.  H. 
Thomas  in  the  Miocene  marls  of  Charles  county,  Maryland,  may  be  recogniied 
those  of  five  genera,  as  follows : 

The  caudal  vertebrie  broader  than  long;  lumbars,  sacrals  and  caudals  nearly 
similar ;  diapophyses  of  lumbars  and  caudals  flat  dilated,  the  latter  with 
vertical   foramen , Dklpbxwi. 

The  caudals  longer  than  broad,  slender ;  diapophyses  broad,  of  caudals  per- 
forate   Dklpbikaptkbci. 

The  caudal  vertebrfe  longer  than  broad,  lumbars  and  candali  with  flat  diapo- 
physes which  are  not  perforate ZABHAony. 

The  lumbars,  dorsals,  and  caudals  elongate,  narrower  than  long ;  the  diapo- 
physes of  some  of  the  lumbars  and  of  the  caudals  narrow  and  spinous,  and 
not  perforate;  epiphysial  face  plane Priscodelphixdi. 

The  lumbars  and  dorsals  shorter,  the  diapophyses  of  both  posterior  lumban  and 
caudals  narrow  and  subcylindric,  not  perforate ;  epiphysial  face  grasping 
the  epiphysis  by  four  processes,  one  opposite  each  neur-  and  one  opposite 
each  diapophysis Ixacakthus. 

We  find  a  serial  relation  among  the  Dolphins  of  this  period,  and  exemplified 
in  the  characters  of  the  above  genera.  In  Tretosphys  the  diapophyses  are  all 
flat  as  in  Dolphins,  generally  many  of  the  caudals  perforate,  with  a  vertical 
foramen  at  the  base  as  in  them.  This  is  succeeded  by  a  genus  in  which  the 
blood  vessel  which  in  the  former  passes  through  this  foramen  runs  round  the 
front  of  the  base  of  the  diapophysis.  In  the  next  form  some  of  those  of  the 
caudal  vertebrae  are  narrower,  and  the  posterior  subcylindric  and  tpine-like; 
in  the  last  genus  of  the  series  the  diapophyses  of  all  the  caudals  and  many  of 
the  lumbars  have  the  same  spinous  form.  There  is  also  a  relation  of  a  similar 
kind  in  the  forms  of  the  beak  of  Miocene  Dolphins.  All  are  elongate,  some 
very  narrow  and  prolonged,  and  some  a  cylindric  beak  only  toothed  at  the  base, 
(Khabdosteus  Cope).  It  is  an  interesting  object  of  inquiry  to  determine 
whether  the  relation  of  structure  of  the  processes  in  any  way  coincides  with 
that  seen  in  the  muzzle. 

A  point  to  be  noticed  in  our  Miocene  Dolphins,  as  compared  with  the  Inia,  Be- 
luga, Delphinus  and  Phocxna  of  the  present  period,  is  the  universally  increayd 
length  of  the  vertebrae  of  the  posterior  part  of  the  vertebral  column.  Those 
species  named  here  Delphinapterus  resemble  in  their  dorsal  vertebne  the  Belu- 
gas, but  the  caudals  of  some,  instead  of  being  shortened,  as  in  the  latter,  do 
not  diminish  in  length.  This  points  to  a  more  slender  form,  and  with  the 
narrowed  diapophyses  and  increasing  thickness  of  the  epiphyses  constitutes  an 
approach  to  the  Basilosaurus  type. 

*  Proc  Acad.  IS67, 166. 
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IXACANTHUS  Copo. 

This  genus  is  similar  to  the  ocxt  in  the  cylindric  spinous  character  of  the 
diapophjscs  af  the  caudal  and  lumbosacral  yertebra',  but  differs  from  it  and 
all  other  Delphinidse  with  which  I  am  acquainted  in  the  manner  of  attachment 
of  the  epiphyses  of  the  vcrtebrfe.  Instead  of  being  nearly  plane  and  thin 
discsi  they  are  furnished  with  two  oblique  faces  above,  which  arc  capped  by  a 
projecting  roof  formed  by  the  floor  of  the  neural  canal,  while  their  central 
portion  forms  a  knob  which  fits  a  corresponding  shallow  pit  of  the  centrum. 

IXACANTHUB   C(EL08PONDYLU8  Cope. 

Extremities  of  centra  deeply  concave  when  epiphyses  are  removed ;  length 
of  vertebrae  less  than  breadth. 

In.  Lin. 

Length  centrum  lumbar 2  4*5 

Width         "             »* 2  6-5 

Elevation  "            " 2  4 

Width  neural  canal  on  dorsal 1 

«*          "            "     on  lumbar 4} 

Length  of  caudal  vert 2  C 

Transverse  diameter 2  3 

Width  diapophysis  at  base 6 

Lorn  bar,— elevation  of  body  and  spine  to  anterior  Eygapophysis        4  9  J 

We  have  of  this  species  three  dorsals,  nine  lumbo-sacrals  and  one  caudal, 
one  only  of  the  lumbo-sacrals  exhibits  the  spine-like  diapophysis  character- 
iBtic  of  the  genus.  One  of  the  caudals  belongs  to  an  entirely  adult  animal. 
The  dorsals  are  rather  constricted,  and  rounded  below ;  the  lumbo-sacrals 
have  a  strong  median  keel,  except  in  one  near  the  canal  series,  when  it  again 
becomes  rounded  below. 

I  first  received  this  species  from  my  kind  friend  Oliver  Norris  Bryan,  of 
Charles  county,  Md.    Jas.  T.  Thoms  has  also  discovered  various  portions  of  it. 

PRISCODELPHINUS  Leidy. 

Posterior  lumbars  and  caudals  spinous,  dorsals  with   fiat  diapophyses. 

The  prominent  character  of  the  genus  is  seen  in  the  lumbo-sacral  and 
caudal  vertebrae,  whose  diapophyses  are  very  narrow  at  the 'base,  and  soon 
becoipe  cylindrical  and  slender,  terminating  in  an  obtuse  point.  The  general 
form  of  the  vertebrae  is  like  those  of  Dclphinus,  but  with  the  exception  above 
noted,  that  the  caudal  vertebrae,  instead  of  being  shorter  than  the  dorsals,  are 
really  longer,  till  we  approach  the  posterior  portions  of  the  series.  The  largest 
of  the  typical  species  will  not  exceed  seven  feet  in  length,  while  the  aberrant 
P.  flagellator  has  been  perhaps  twelve. 

In  the  P.  spinosns  Cope,  the  spinous  form  of  the  diapophyses  is  exhibi- 
ted among  the  longer  ones  of  the  lumbar  series  considerably  in  advance  of  the 
caudals.  In  P.  atropius  Cope,  and  P.  conradi  Leidy,  I  have  seen  it  on 
the  most  posterior  lumbars  only,  though  it  may  occur  further  anteriorly,  and 
several  such  have  the  diapophyses  much  narrowed.  I  have  not  seen  it  in 
the  P.  harlani  Leidy,  but  it  probably  exists  there,  as  the  species  is  very 
near  the  P.  conradi. 

PbIBCODILPHINUS   8PIN08U8  CopC. 

This  species  is  represented  by  two  cervical,  three  dorsal  and  eight  lumbo- 
sacral vertebrae ;  they  are  about  as  broad  as  long,  with  articular  faces  trans- 
versely oval.  As  they  belong  to  more  than  one  individual  they  vary  a  little 
more  than  is  to  be  expected  in  a  single  series.  They  differ  of  course  greatly 
in  the  size  of  the  neural  canal,  with  the  position  in  the  column.  That  with 
the  smallest,  (the  posterior)  exhibits  no  zygapophyses  or  their  rudiments. 
General  form  depressed  ;  sides  of  centrum  nearly  plane  to  a  well-marked 
obtuse  median  keel. 
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In.      Lia* 
Length  centrum  lumbar 1        9 

Width  articular  face 1  7-5 

Height ^         1  6 

Length  diapophysis ^....         2 

Width  neural  canal ^ ^        *    .      T  3 

Whole  height  of r  posterior  1  3  g 

Length  diapophysis  of J  lumbar.    ^         ^  ^.^ 

This  is  the  type  of  genus,  for  in  it  the  peculiar  form  of  the  diapophjaes  ex- 
tends much  further  forward  on  the  series  of  yertebrsB  than  in  any  other. 

Priscodelpuinub  atbopiub  Cope. 

This  species  is  based  upon  three  cerricals,  and  three  dorsals  of  one,  two 
lumbars  and  one  caudal  of  a  second  individual,  one  lumbar  and  one  caudal  of 
another,  and  three  lumbars  of  a  fourth.  The  diapophysis  of  the  caudal  b 
short  and  spine-like,  as  in  the  last  genus,  and  the  last  lumbar  has  had  a  nearly 
similar  process.  The  centra  of  all  are  very  slightly  depressed  and  constricted 
medially.  The  dorsals  are  broadly  rounded  in  section  without  inferior  carina; 
on  the  last  lumbar  the  lateral  face  below  becomes,  as  in  other  species,  slightly 
concave. 

This  species  differs  from  the  P.  harlan  i  in  that  the  dorsal  yertebneare 
not  so  depressed,  are  stouter,  and  have  not  the  median  inferior  keel  seen  in  it. 

In.       Ua. 

Length  of  a  dorsal  (No.  1) 2         2 

Width  articular  face ^         1       ll'S 

Depth  *•  "      1         7 

Height  neural  canal  (No.  2^ , 9*7 

Length  diapophysis  (No.  1} 1         4 

Priscodelphinub  barlaki  Leidy. 

Proceed.  Acad.  1851,  327. 
A  few  vertebrae  of  this  species  occur  in  the  collection. 

Priscodelphinub  conradi  Cope. 

Delphinua  conradi  Leidy,  Proc.  Academy,  1853,  35,  Cope,  1.  c.  1867,  144. 

Tills  appears  to  be  an  abundant  species  of  our  Miocene  beds.  We  hare  ten 
lumbars  aud  one  caudal  vertebrae.  Its  affinities  are  apparently  nearer  the  last- 
mentioned  species  than  any  other. 

Priscodelphinub  btenub  Cope. 

This  species  is  represented  by  two  vertebrae,  but  quite  characteristic  ones 
of  the  lumbar  series.  They  indicate  both  the  smallest  and  the  most  slender 
species  of  the  genus.  A  section  of  the  vertebra  would  have  an  almost  exact 
pentagonal  form,  though  the  articular  surfaces  are  subround,  and,  what  occurs 
in  no  other  species,  a  little  deeper  than  wide.  The  neural  arch  preserved  is 
elevated  and  possesses  a  weak  pair  of  zygapophysos.  The  bases  of  the  broken 
diapophyses  indicate  that  they  are  very  wide.  The  lower  face  of  the  centrum 
has  a  strong  median  longitudinal  angle,  stronger  than  in  any  species,  and  not 
prolonged  into  a  thin  keel  as  in  D.  ha  w  k  i  n  s  i  i.  The  planes  of  the  centrum 
are  mostly  straight. 

In.       Lis. 
Length  centrum I        Vi 

Height 1         0-5 

Width 1         0-5 

*'       neural  canal 5-8 

*<       basis  diapophysis 10 

Height  neural  canal 6 

*<        zygapophysis 8'2 
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ZARHAGHIS  Cope. 

This  genua  is  established  on  Tcrtebrae  which  bear  a  general  resemblance  to 
those  of  Priscodelphinus,  but  differ  in  the  essential  point  of  having  flat  and 
broad  diapophyses  of  the  caudals.  It  is  therefore  intermediate  between  that 
genus  and  Delphinapterus.  The  posterior  of  the  caudals  in  our  museum  ex- 
hibits a  narrowing  of  the  diapophyses,  as  certain  of  the  lumbars  do  in  Prisco- 
delphinus. 

Zabhachis  flagellator  Cope. 

This  species  is  represented  by  only  two  lumbar  and  two  caudal  vertebra?, 
which  belonged  to  at  least  three  different  individuals,  none  of  them  adult. 
Neither  is  any  one  entirely  perfect,  but  they  indicate  a  very  distinct  species, 
by  clear  characteristics.  All  those  vertebra;  are  of  greater  length  as  compared 
to  the  diameter  than  in  any  other  cetacean  known  by  me  except  the  great 
Basilosaurus.  The  lumbars,  when  compared  with  those  of  T.  1  a  c  e  r  t  o  s  u  a, 
differ  in  their  broadly  obtuse  median  line,  which  offers  distinct  tracer  of  the 
two  keels.  An  anterior  caudal  either  exhibits  unusually  broad  diapophyses, 
which  are  directed  downwards,  or  else  is  a  lumbar  with  two  keels,  and 
A  median  groove  below,  which  is  not  seen  in  any  other  species.  The  caudals 
exceed  in  length  those  of  any  other  species.  One  of  these,  from  a  large  indi- 
vidual, resembles  that  of  P.  a  t  r  o  p  i  u  s  in  the  narrow  basis  of  the  diapophysis, 
which  is  probably  narrow,  and  not  perforate.  The  length  of  the  vertebraj  is 
nearly  double  the  vertical  depth  of  the  articular  faces.  The  diapophysis  is 
nearly  median  ;  the  basis  of  each  neurapophysis  is  one-half  the  length  of  the 
centrum,  and  median. 

In.       Lin. 

Length  lumbar  (epiphyses  hypothetical) 3        6  5 

Depth 2         2 

Width 2         3 

"     neural  canal 2         8 

Length  caudal  (one  epiphysis  supplied) 3       10*5 

Depth        " 2         4 

Distance  between  inferior  keels 10*5 

Width  basis  diapophysis 10*5 

DELPHINAPTERUS  Less. 

Dklphinapterus  buscben'bergeri  Cope. 

This  species  is  represented  by  two  vertebrae,  a  lumbar  and  a  caudal,  which 
indicate  an  animal  of  about  the  same  or  a  little  larger  size  than  the  Prisco- 
delphinus ste  nu  s.  They  are  also  of  a  slender  form,  more  so  than  in  any 
species  of  the  last  genus.  What  distinguishes  it  generically,  is  that  instead  of 
the  slender  diapophyses  of  the  caudal  it  has  the  broad  ones  of  the  true  Dol- 
phins, though  broader  even  than  is  usual  in  these,  and  it  is  perforated  a  little 
on  one  side  of  the  middle  by  the  foramen  seen  among  Whales  and  Dolphins 
generally. 

Articular  faces  transverse  oval ;  centrum  slightly  constricted  with  an 
obtuse  keel  along  the  median  lino.    The  two  inferior  keels  of  the  caudal  vanish 

on  part  of  the  middle  of  the  centrum. 

In.       Lin. 

Length  centrum 1         9 

Height  "     10-3 

Width  « 12  5 

"     neural  canal 5*2 

"     basis  diapophysis  lumbar.  10-5 

««         "  »'  caudal 10- 

A  dorsal  vertebra  which  relates  in  age  and  size  with  the  preceding,  is 
more  than  usually  constricted  lateromedially,  the  inferior  line  concave,  and 
slightly  keeled;  length  16}  1.,  width  12-5  1. 
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This  species  is  dedicated  to  W.  S.  W.  Raschenberger,  M.  D.,  of  Ihii  citj, 
an  active  member  of  the  Academji  and  author  of  uitrodactory  worki  on 
Natural  History. 

Delphinapterus  LACERTOsns  Cope. 

This  is  much  the  largest  species  of  the  genus.  It  is  based  on  two  lambar 
vertehrap  which  have  been  united  bj  an  exostosis  and  then  separated.  They 
are  quite  elongate  and  have  broad  diapophyscs  so  far  as  their  bases  indicate. 
The  articular  surfaces  arc  about  as  broad  as  deep,  and  slightly  pentagonal  in 
outline,  not  ovoid  or  discoid  as  in  other  species.  The  lower  surface  presenti 
an  obtuse  median  angle,  with  slightly  concave  sides.  The  general  proportions 
can  be  derived  from  the  measurements. 

In.      Lin. 
Length  centrum 3         5*5 

Heigiith  articular  surface.. 2  2*5 

Width  "  "        2  4-5 

^<     neural  canal 7*5 

"     base  diapophysis 1  9 

In  addition  to  the  above,  there  are  in  the  Museum  of  the  Academy  speci- 
mens of  dorsal  lumbar  and  caudal  vertebras  of  this  species  from  the  Miocene 
of  Cumberland  county.  New  Jersey.  They  all  belong  to  one  individual  and 
represent  the  characters  of  the  species  well.  The  lurobars  are  all  strongly 
keeled  below,  and  the  dorsals  narrowly  rounded,  and  slightly  concave  on  each 
side.  One  posterior  caudal,  with  rudimental  anterior  zygapophyses  exhibits 
rather  short  diapophyses  pierced  by  the  vertical  foramen.  I  therefore  ref^r 
this  species  to  Tretosphys  with  the  remark,  that  it  is  not  so  typical  as  the  first 
mentioned  species,  where  the  perforation  is  at  the  middle  of  a  broad,  well 
developed  transverse  process. 

The  two  species  which  follow  are  assigned  to  this  genus,  only  on  account  of 
their  resemblance  to  the  present  one,  as  I  have  not  seen  the  caudal  rertebr*  of 
either.  They  may  be  thought  to  rest  on  but  a  slight  basis — but  as  they  are 
extremely  easily  distinguished  among  several  bushels  of  bones  of  other  species, 
I  feel  entire  confidence  in  their  reliability. 

DELPHINAPTERnS   TVRAXNC8  CopC. 

This  is  a  large  species,  doubtfully  of  the  genus,  not  uncommon  in  the 
Miocene  formations  of  Maryland.  It  is  represented  in  the  collection  by  one 
dorsal  and  three  lumbars.  Three  of  these  serve  as  the  type  of  our  diagnosis. 
They  arc  much  shorter  in  relation  to  their  other  dimensions  than  those  of  any 
other  fossil  dolphin  herein  described,  except  the  Ixacanthi,and  they  have  the  broad 
diapophyses  of  the  genus  Dclphinus.  The  epiphyses  are  unfortunately  lost, 
and  but  three  of  the  specimens  belong  to  the  same  individual.  Articular  sur- 
faces broader  than  high,  lateral  faces  concave  everywhere  and  in  every  direc- 
tion ;  below  they  meet  in  an  obtuse  concave  ridge. 

In.       Lin. 
Length  centrum  lumbar  (epiphyses  supplied) 3 

Depth           **         2       10-5 

Width          " -.  2         3*2 

"     neural  canal 6*7 

*<     basis  diapophyses 2         0*5 

Length  lumbar  of  larger  individual 

The  rugosity  of  the  epiphysial  surfaces  is  less  marked  and  more  intrerupted, 
t.  e.  without  radiating  ridges,  than  in  any  other  species. 

Delphinapterus  HAWKiysii  Cope. 

This  s{)ecies  is  based  on  two  lumbar  veterbrie,  which  resemble  those  of  P* 
conradi,  (Detphinut  conradi  Leidy),  but  are  of  much  larger  sise  and  are 
furnished  with  a  strong  and  acute  keel  below  on  the  median  line,  as  is  seen  in 
no  other  species.    The  diapophyses  are  very  wide  at  the  base ;  centrum  much 
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depressed.  Both  these  specimens  are  young  and  have  lost  their  epiphyses ; 
with  the  latter,  they  would  be  relatively  as  slender  as  those  ofD.  lacertosus; 
they  differ  from  the  latter  in  their  deep  keel,  like  that  of  a  boat. 

A  dorsal  vertebra  is  with  much  probability  referred  to  the  same  species.  It 
is  therefore  a  little  shorter  than  the  lumbars  and  has  not  so  strong  a  keel ;  yet 
the  latter  is  more  marked  than  in  any  other  species,  contrasting  much  with  the 
round  face  of  the  D.  1  a  c  e  r  t  o  s  u  s.  It  is  adult  with  fixed  epiphyses ;  the  articu- 
lar faces  are  subround.  The  upper  part  of  the  diapophyses  come  from  the  base 
of  the  neural  arch,  and  the  neural  canal  is  wide,  with  median  ridge  as  usual. 

In.       Lin. 

Length,  dorsal,  centrum 2       11-5 

Depth  articular  face 2        0-5 

Width  of    "         "     2        2-5 

"      "    centrum  at  base  transverse  margin  of  diapophysis 2       10*3 

Length  centrum  lumbar 3        6 

Width  in  front  diapophysis 2        5-2 

"     of  "         I       10-5 

Depth  centrum  from  canal  to  edge  of  keel I       10*5 

This  species  is  named  for  my  friend  B.  Waterhouse  Hawkins,  the  restorer  of 
the  extinct  mammals  and  reptiles  at  Sydenham  Palace,  England,  who  is  now 
engaged  in  the  Museum  of  the  Academy  on  a  similar  work  for  the  Central  Park, 
New  York. 

DlLPHINAPTIRUa  QABBII   Gope. 

This  species  is  indicated  by  a  well  preserved  caudal  vertebra  of  an  adult, 
which  is  so  different  from  anything  else  in  our  Museum  as  to  require  notice. 
It  has  pertained  to  a  species  of  not  more  than  half  the  length  of  the  T. 
gran  daev  u  s,  and  is  less  strongly  constricted  everywhere  and  especially 
below.  In  a  caudal  of  near  the  same  position,  the  ridges  and  chevron  artic- 
ular surfaces  are  much  more  elevated,  especially  those  on  the  anterior  part  of 
the  centrum.  They  embrace  a  very  deep  groove  in  this,  a  shallow  one  in  the 
T.  g  a  b  b  I  i.  An  additional  longitudinal  ridge  on  each  side  the  inferiors  in 
front  is  wanting  in  T.  gabb  i  i.  ■  Both  have  a  delicate  one  above  the  dia- 
pophyses in  front,  the  T.  gra  ndaevus  behind  also.  There  is  no  posterior 
sjgapophysis  in  the  T.  g  a  b  b  i  i ;  the  caudal  of  the  latter  is  also  relatively 
shorter. 

In.      Lin. 
Length  centrum .* 2 

Depth  articular  face  anterior 1        5*7 

Width        "         "  " 1        7 

This  species  is  dedicated  to  my  friend  Wm.  M.  Gabb,  Palaeontologist  of  the 
State  Geological  Survey  of  California. 

To  this  genus  belongs  also  the  Priscodelphinus  gra  ndaevus  of  Leidy. 
This  species  is  not  rare  in  our  collections. 

I  may  add  that  there  still  remain  species  of  Delphinidae  in  the  collection 
which  are  as  yet  undescribed. 

BALJENIDM, 

The  Tertebi*se  of  several  rather  small  species  of  this  family  were  procured 
by  J.  T.  Thomas,  of  which  a  few  are  sufficiently  characteristic  for  descrip- 
tion.  They  are  accompanied  by  the  other  bones  of  the  body,  but  as  these 
must  be  allocated  with  much  care  and  labor,  and  as  the  vertebras  are  most 
abundant  and  therefore  characteristic  of  the  beds,  I  think  best  to  describe 
them  from  these. 

ESCHRICHTIUS  Gray. 

EflCHRICHTIUS  PU8ILLU8  Cope. 

This  species  is  indicated  by  many  vertebras,  of  which  one  dorsal,  six  of  the 
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lumbars,  and  one  candal  maj  serve  at  types.  Thej  indicate  a  species  of  leH 
size  than  any  heretofore  described,  except  perhaps  the  B.  rostrata  now 
living.  They  are  aboat  half  the  size  of  the  yertebre  of  Balenoptera 
p  r i s  c a  and  B.  palaeatlantica,  and  3-5thB  those  of  Eschrichtiai 
cephalus. 

The  dorsal  is  a  little  longer  than  transverse  width  of  centram,  and  2-5thf 
longer  than  vertical  width  of  the  same ;  the  latter  is  therefore  a  depressed  oval. 
Inferior  surface  a  regular  arch  from  side  to  side.  The  lumbari  have  the 
usual  median  keel,  and  the  articular  faces  are  not  quite  so  transverse  ;  the 
external  planes  are  generally  concave.  The  venous  foramina  in  these  are 
60  small  as  not  to  be  noticeable. 

The  articular  faces  of  the  caudal  are  a  little  more  compressed  and  nearly 
as  deep  as  wide.  The  two  inferior  keels  are  very  slight,  the  diapophysis  are 
not  perforate,  and  the  neural  arch  stands  on  3-5ths  length  of  the  centrum. 

In.      Lin. 

Length  dorsal „ 4  11 

Height  articular  face 3         6'2  ' 

Width  "        "     -  4        3 

Width  neural  canal 1         4 

Lumbar  length 4  11 

Height  articular  surface 3  11 

Width  "  "       4         2 

**     neural  canal 10 

Caudal,  length 4 

Height  articular  surface 3         95 

"       to  zygapophyses 6         2 

Width  articular  surfaces 4 

Several  cervical  vertebrae  show  the  characters  of  the  genus  and  species. 
They  are  all  distinct,  and  their  parapophyses  and  diapophyses  have  not  prob- 
ably been  united,  as  the  portions  of  them  remaining  are  quite  slender. 

The  superficial  dense  bony  layer  of  the  ramus  of  the  mandible*  of  which  we 
have  specimens,  is  well  developed,  and  nowhere  fissured,  and  the  nutritions 
foramina  small.  The  ramus  moderately  convex  on  both  faces,  much  as  in 
the  Bahenoptera  prisca,  (Baliena  Leidy),  and  like  it,  the  nutritious  form* 
mina  were  arranp^cd  in  a  series  on  each  side  of  and  close  to  the  median 
superior  ridge.  What  distinguishes  it  from  the  latter  is  the  presence  of  a 
distinct  median  ridge,  which  separated  from  the  inner  face  of  the  ramus  by 
a  strong  longitudinal  groove.  The  nutritious  foramina  of  the  inner  side 
penetrate  along  the  line  of  this  groove.  The  size  is  about  one-third  the 
same  portion  of  the  jaw  of  the  R.  prisca.  Like  the  latter  its  inferior 
margin  is  greatly  decurved,  and  the  outer  side  more  convex  than  the  inner. 

In.       Lin. 
Length  of  fragment 15 

Depth  inner  face 2 

Circumference  5         2'5 

Remains  of  the  mandibles  of  this  species  are  not  uncommon  in  the  Miocene 
region  in  the  beds  of  streams.  I  have  in  similar  situations  dug  out  the 
vomers  of  two  whales  whose  size  would  correspond  with  the  present.  Bull« 
of  the  periotic  bones  of  small  Bahenidae  are  not  uncommon  in  the  same 
beds,  and  I  suspect  are  mostly  to  be  referred  to  this  and  the  succeeding 
species. 

The  species  appears  to  occur  in  the  phosphatic  deposit  of  the  neighborhood 
of  Charleston,  South  Carolina,  as  I  have  a  specimen  of  a  lumbosacral  ver- 
tebrie  from  that  locality.  It  was  among  the  toothless  whales  what  the  small 
elephant  of  Malta  was  to  the  giant  elephants.  Our  specimens  have  belonged 
to  individuals  of  not  more  than  fifteen  feet  in  length,  and  probably  adult. 
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MEGAPTERA  Gray. 

MlOAPTIRA  KXPAN8A  Cope. 

This  species  is  based  oa  numerous  vertebrae  from  the  Thomas  collection, 
teveral  trom  the  Nomini  Cliffs,  Westmoreland  county,  Virginia,  presented  to 
the  Academy  hy  my  friend  Oliver  N.  Bryan,  of  Charles  county,  Md.,  and  by 
some  in  the  Academy's  Museum  from  Virginia. 

The  cervicals  have  a  greater  antero-posterior  diameter  than  those  of  the 
Eschrichtius  species,  but  show  quite  similar  di-  and  parapophyses.  They 
are,  however,  not  at  present  in  my  possession,  and  their  full  description  must 
be  postponed  for  a  time. 

There  are  also  ten  dorsals  and  several  lumbars  and  probably  some  cervi- 
cals from  the  same  collection.  The  former  have  a  broad  and  capacious 
Doaral  canal,  and  the  diapophysis  is  given  off  in  all  from  the  neural  arch. 
In  the  lumbars  this  process  is  of  course  given  off  lower  down,  but  in  them  it 
is  flatter  than  usual.  The  centrum  has  somewhat  the  form  of  some  of  those 
of  Doryodon,  being  broad  and  of  little  antero-posterior  diameter.  The 
articular  faces  have  a  transverse  subcordate  outline,  being  flat  above.  The 
basal  face  without  keel.  The  form  of  the  epiphyses  indeed  approaches  sub- 
trigonal. 

In.       Lin. 

Length  anterior  dorsal 2        9 

Height  articular  face 2        8 

Width  '*        "      4 

'*     neural  canal 1         9*7 

Length  median  dorsal ^        3        2'5 

Height  articular  face 3        0*5 

Width  "  "    3         7 

<*     neural  canal 14*5 

The  size  of  this  species  is  quite  comparable  to  that  of  the  Eschrichtius 
p  a  s  i  1 1  u  s,  being  one  of  the  smaller  species.  The  elevated  position  of  its 
diapophys'es  dis.inguishes  it  from  all  the  Squalodons. 

The  extinct  species  of  Balxnida)  of  the  United  States  are  the  following : 

Meqapteba  expansa  Cope. 
EscHRicuTiDs  CEPHALua  Cope. 

ESCURICBTIUS  LEPT0CENTBU8  Cope. 

Eschrichtius  pubillus  Cope. 
Balasnoptera  prisca  Leidy. 

BALiENOPTERA  PALiVATLANTICA  Lcidy. 

There  is  no  evidence  that  either  of  the  two  last  named  species  are  true 
Balasnopteri.  They  may  be  Eschrichtii,  but  cannot  at  present  be  referred  to 
those  known  as  above. 

It  is  to  be  observed  that  none  of  the  Miocene  species  exhibit  the  dimen- 
sions possessed  by  the  largest  existing  species,  while  several  of  them  are 
smaller  than  the  least  of  those  of  modern  seas.  The  present  period  would 
appear,  with  present  information,  to  be  that  in  which  these  monsters  have 
attained  their  greatest  bulk. 

The  recent  Balaenida:  of  our  coasts  are  the  following  : 

BALiGNA  UTSTiCBTUS  Linn.,  Polar  Sea. 
Bal^na  cibarctica  Cope,  Temperate  Sea. 
BALiVN'A  cullauach  Cham.,  North  Pacific. 
AuAPHBLUS  GLAUCUS  Copc,  Temper.  Pacific. 
Auapuelus  oibbosus  Erxl.,  Temp.  Atlantic. 
Megaptkra  ospuyia  Cope,        **  *' 

Megaptera  longimana  Gray,  Polar  Seas. 
Eschrichtius  ?  robustus  Lillj.,  Temp.  Atlantic. 
BALiiiNOPTEBA  RusTRATA  Fab.,  North  Atlantic. 
SiBBALDius  LATiCEPS  Gray,  North  Atlantic. 
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The  following  notes  on  these. ipecies  maj  be  in  place  here. 

GftheBuIsena  cisarctica  there  is  a  skeleton  in  the  Museam  of  the 
Academy  of  an  indiridual  of  thirtj-seven  feet,  and  a  ramus  mandibali  of 
sixteen  feet  in  length,  indicating  a  total  of  sixty-eight  feet  adult  sixe.  A 
scapula  in  the  Museum  Rutger's  College,  New  Brunswick,  K.  J  ,  measures  36 
inches  in  height,  and  48-5  in.  in  width,  indicating  an  adult  of  57  feet  in 
length.  A  young  individual  of  45  feet  line  measurement,  awaits  mounting 
in  the  Museum  Compar.  Zoology*  Cambridge,  Mass.  Of  this  individnal  1  wiU 
shortly  give  a  detailed  description  in  an  es^ay  on  the  species.  Like  the  other 
specimens,  it  presents  a  strong  acromion.  The  phalanges  of  the  manus  ex- 
hibited an  important  difference  from  those  of  B.  a  u  s  t  r  a  1  i  s.  In  it  they 
number  respectively  2—5 — 6 — 3 — 3,  while  Cuvier  gives  (Oss.  Fost.  227,  33) 
2—5—6—5—4. 

The  species  of  Agaphelus  are  briefly  noticed  in  the  present  number  of  the 
Academy's  proceedings.  They  will  be  more  fully  described  shortly  from 
material  at  present  in  hand. 

A  second  and  more  full  examination  of  the  skeleton  of  the  Megaptcn 
o  s  p  h  y  i  A  Cope,  furnishes  the  following  additional  points  and  charactert. 
The  specimen  is  young,  and  measures  in  its  present  condition,  34  feet.  It 
has,  however,  lost  a  considerable  number  of  caudal  vertebrae,  and  from  the 
posterior  part  of  the  column,  of  intervertebral  cartilages  also;  add  to  this 
the  shrinking  of  the  cartilages  preserved,  and  the  increase  of  length  wonid 
perhaps  amount  to  eight  feet,  giving  42  in  all.  The  asserted  length  of  fifty 
feet  line  measurement,  which  I  quoted  in  my  original  descriptioni  is  no 
doubt  an  exaggeration. 

The  glenoid  process  is  margined  by  an  angular  prominence,  the  rudiment 
of  the  coracoid,  precisely  as  in  the  M.  brasiliensis.  The  diapophysis 
of  the  atlas  is  a  flat  vertical  plate,  extending  from  opposite  the  base  of  the 
foramen  dentati  to  opposite  the  widest  point  of  the  spinal  canal ;  inferior  poste* 
rior  outline  of  the  atlas  broad,  slightly  concave  medially.  The  mandible  if 
peculiar  in  the  strong  angular  process,  which  extends  from  behind  round  the 
side,  projecting  as  far  as  the  condyle,  and  separated  from  it  by  a  deep  groove. 
The  third  and  fourth  cervicals  are  united  by  the  neural  arch.  The  first  rib 
is  very  broad  at  the  extremity  ;  length  37  inches,  width  at  end,  8*22  in.  The 
orbital  processes  of  the  frontal  bone  are  not  contracted  at  the  extremities  as 
in  M.  1  o  n  g  i  m  a  n  a,  hut  are  more  as  in  Balainopterse ;  entire  width  over  and 
within  edge  of  orbit,  15^  in. ;  length  to  vertical  plate  of  maxillary  31  in.  The 
baleen  measures  two  feet  in  length,  is  black,  with  three  rows  of  coarse  bristles. 
Its  base  is  one  curve  ;  its  length  is  spirally  twisted. 

The  Fpecies  is  probably  one  of  the  largest  of  the  Balenidas. 

The  Eschrichtius  robust  us  is  admitted  on  the  evidence  of  a  ramns  of 
the  under  jaw  in  the  Museum  Rutger's  College,  which  is  of  peculiar  form, 
and  closely  reaembles  the  figure  given  by  Lilljeborg  of  that  portion  of  this 
rare  species. 


August  Ath. 

The  President,  Dr.  Hays,  in  the  Chair. 
Eighteen  members  present. 


August  11th, 

Mr.  Cassin,  Vice-President,  in  the  Chair. 

Twenty  members  present. 
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On  favorable  report  of  the  committees,  the  following  papers  were 
ordered  to  be  published : 

Kotioe  of  lome  remains  of  H0B8E8 
BY  JOSEPH   LEIDY,   M.  D. 

Mr.  W.  Lorenz  loaned  me  for  examination  a  horse  tooth,  black  in  color,  and 
devoid  of  its  outer  cementum,from  diluvium,  occupying  a  depression  about  six 
feet  in  depth  and  about  twenty  feet  in  breadth,  in  the  Silurian  slate,  between 
Batherford's  Station  and  Highspire,  Lebanon  Co.,  Pa.  It  is  stained  in  texture 
with  iron,  mutilated  at  its  lower  part,  and  not  petrified.  It  is  a  fifth  upper 
molar  of  an  individual  which  had  just  attained  maturity,  and  does  not  differ 
characteristically  from  the  corresponding  tooth  of  the  recent  horse  at  the  same 
age.  The  inflection  of  enamel  at  the  bottom  of  the  principal  internal  valley  of 
the  triturating  surface  is  minute,  but  this  is  the  case  occasionally  in  the  cor- 
responding tooth  in  the  living  horse.  The  size  of  the  tooth  also  is  about  that 
of  the  ordinary  full-sized  horse.  The  measurements,  in  comparison  with  a 
fifth  molar  contained  in  a  recent  horse  skull,  are  as  follows  : 

Fossil.  Recent 

Length « 40  lines.     34  lines. 

Breadth  fore  and  aft ISJ    "        15    " 

Width,  transversely 12       "        12     " 

The  tooth  may  be  viewed  as  having  belonged  to  an  indigenous  horse,  a  co- 
temporary  of  the  Mastodon,  but  it  is  equally  improbable. 

Prof.  Whitney  has  recently  submitted  to  my  inspection  a  fossil  horse  tooth 
from  Martinez,  Contra  Costa  Co.,  California,  the  largest  I  have  ever  seen  or 
can  recollect  of  being  on  record.  The  formation  from  which  it  was  derived 
Prof.  Whitney  considers  to  be  of  pliocene  age.  The  tooth  is  well  preserved, 
retaining  its  outer  cemcntum,  and  is  but  slightly,  if  at  all,  changed  in  texture. 
The  tooth  is  a  second  upper  molar,  nearly  half-worn.  The  triturating  surface 
in  its  arrangement  of  the  enamel  presents  nothing  strikingly  dififercnt  from  that 
of  the  corresponding  tooth  of  tho  recent  horse.  As  in  this  there  is  an  inflection 
of  the  enamel  at  tho  bottom  of  the  principal  internal  valley,  and  in  this  respect 
and  the  less  simplicity  of  folding  of  the  enamel  islets  of  the  triturating  surfacej 
diff'ers  from  Equus  exeehwt  of  the  Niobrara  and  of  California.  The  tooth  pro- 
bably represents  an  extinct  species,  upwards  of  eighteen  hands  high.  Its 
measurements  are  as  follows  : 

Length  along  the  outer  median  column  to  the  origin  of  the  fangs....  26}  lines. 

Breadth  of  triturating  surface  fore  and  aft «  16}    *^ 

Thickness  independent  of  ccmentum 15      ** 

**        with  cementum 16       " 

The  species  represented  by  the  tooth  may  be  distinguished  by  tho  name  of 
Eqitus  pacikicus.  1  had  previously  seen  fragments  of  an  upper  molar  and  two 
lower  molars,  apparently  of  the  same  species,  from  the  same  locality,  submit- 
ted to  my  inspection  by  Prof.  Whitney  several  years  ago. 

Coincidentally,  Dr.  Le  Conte  has  just  handed  to  me  a  bone  indicating  the 
imallest  species  of  horse  of  which  I  have  any  knowledge.  The  bone,  a  second 
ungual  phalanx  or  coronary  bone,  together  with  the  proximal  end  of  a  meta- 
carpal of  a  ruminant,  were  obtained  by  John  C.  Browne  from  a  well  60  feet 
deep,  at  Antelope,  Nebraska,  450  miles  west  of  Omaha.  The  coronary  bone 
in  its  axis  is  0  lines  long ;  the  same  width  at  the  proximal  end,  and  rather 
more  than  a  line  less  at  the  distal  end.  From  its  relation  of  size  with  that 
of  the  recent  horse,  the  animal  to  which  it  belonged  was  about  eight  hands 
high.  Ii  is  uncertain  to  what  solipedal  genus  the  bone  actually  belongs,  but 
in  the  absence  of  more  characteristic  materials,  it  may  be  viewed  as  repre- 
senting a  species  of  Equus, 
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Hotiee  of  tome  extinot  CETACEAV8. 
BY  JOSEPH  LEiDYy  M.  D. 

HOPLOCETCS  OBE8D8. 

Prof.  F.  S.  Holmes,  of  Charleston,  S.  C,  has  recently  submitted  to  my  In- 
spection a  remarkable  tooth  and  the  fragment  of  another,  which  I  recognise 
as  havinfr  belonged  to  an  extinct  genus  of  Cetaceans,  characterised  under  the 
name  of  Iloploeetus  by  Gervais,  from  similar  teeth  derived  from  the  miocene 
and  pliocene  formations  of  France.  The  tooth,  indeed,  bears  a  near  resem- 
blance to  that  of  //.  eroMid^nt,  represented  in  figure  10,  plate  xx,  of  Gervail* 
Pal<^ontologie  Francaise,  both  in  form  and  size,  but  is  more  curved,  in  this 
respect  resembling  more  the  tooth  of  that  represented  in  fig.  11  of  the  same 
plate.  Prof.  Holmes'  specimens  were  obtained  from  the  post  pliocene  forma- 
tion of  Ashley  Uiver,  in  the  vicinity  of  Charleston,  S.  C. 

The  more  complete  tooth  has  the  end  of  the  fang  and  a  good  portion  of  the 
crown  broken  away.  The  latter  was  worn  away,  leaving  on  the  summit  a 
broad,  flat,  discrudal  surface.  The  enamel,  where  it  remains,  forms  a  band 
encircling  aboui  one-third  of  the  crown,  about  three  lines  in  depth,  and  one- 
fourth  of  a  line  thick.  It  appears  to  have  been  rugose  longitudinally.  The 
fang,  a  striking  character  in  the  teeth  referred  to  IloplocetuSj  is  fusiform,  re- 
markably robust,  and  large  in  proportion  to  the  crown.  It  is  straight  at  the 
bottom  two-thirds,  but  curved  towards  the  crown,  so  that  this  appears  to  be 
obliquely  implanted  upon  it.  The  interior  of  the  fang  is  pervaded  by  a 
narrow  pulp  cavity  of  irreprnlar  diameter,  from  the  existence  at  its  sides  of 
nodosities.  The  part  constituting  the  technical  neck  of  the  tooth  is  feebly 
constricted.     The  measurements  of  the  specimen  are  as  follows  : 

Length  in  present  condition  in  a  straight  line - 44  lines. 

Estimated  length  of  fang  restored 52     " 

Greater  diameter  of  fang 19     " 

Lesser        **  "    16^  " 

Estimated  diameter  of  crown  at  base -    8     " 

• 

The  fang  of  this  tooth  appears  to  consist  of  an  axis  of  dentine  about  equal 
in  diameter  to  the  crown,  and  its  great  accession  of  bulk  appears  to  be  due  to 
the  cemental  layer. 

The  second  specimen  consists  of  the  fragment  of  a  tooth  devoid  of  crown. 
The  tooth  has  been  of  little  greater  bulk  than  the  preceding,  as  the  diameter 
of  the  remaining  portion  of  the  fang  is  2UJ  lines. 

Almost  immediately  after  the  reception  of  the  above  spf'cimens,  quite  no- 
cxpcctedly  and  purely  coincidentally,  I  received,  among  some  other  cetaceous 
remains,  another  tooth,  referable  to  Hoplocetus^  from  my  friend.  Prof.  Wyman 
of  Cambridge.  This  specimen  was  derived  from  the  miocene  formation  in 
the  vicinity  of  Richmond,  Va.  The  tooth  is  much  larger  and  straighter 
throughout  than  the  better  preserved  of  the  two  preceding  specimens,  and 
may  perhaps  belong  to  a  different  species, — a  conjecture  which  is  favored  in 
the  fact  that  the  tooth  was  also  derived  from  a  different  geological  for- 
mation. 

The  crown  is  worn  off  in  a  blunt  manner  or  somewhat  convex  disk,  abont 
9  lines  in  diameter,  and  is  encircled  by  a  more  or  less  worn  and  broken  band 
of  longitudinally  rugose  enamel,  varying  in  depth  H'om  three  to  five  IineS| 
and  one-third  of  a  line  in  thickness.  The  fang  is  broken  at  its  end,  and  ex- 
hibits a  long  conical  pulp  cavity,  large  enough  to  introduce  the  end  of  the 
middle  finger  for  an  inch  or  more.  The  fang  in  shape  is  fusiform,  exceed* 
iogly  robust,  straight,  and  somewhat  quadrate.  As  in  the  other  specimens, 
it  is  composed  of  a  dentinal  axis  near  the  diameter  of  the  crown,  enveloped 
in  a  huge  accumulation  of  cementum.  The  length  of  the  specimen  in  a 
straight  line,  in  its  present  condition,  is  55  lines.    The  fang  in  a  restored 
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condition  is  estimated  to  have  been  5  inches  long.  The  diameter  of  the  fang 
is  20  and  21 J  lines. 

In  ihe  large  proportion  of  cementum  to  the  dentinal  axis  of  the  teeth  of 
Jloploeetus  thej  bear  such  a  resemblance  to  the  fragments  found  in  the  Red 
Crag  of  England,  and  referred  by  Prof.  Owen  to  a  genus  under  the  name  of 
Bahenodoriy  as  to  render  it  probable  the  former  is  the  same  as  the  latter. 

Tbe  relations  of  Iloplocetus  or  Balxnodorij  other  than  that  they  were  toothed 
cetaceans,  are  unknown. 

DCLPHINUS   OCCIDUUS. 

An  extinct  species  is  indicated  by  a  fossil  derived  from  the  upper  miocene 
formation  of  Half-moon  Bay,  California,  submitted  to  my  examination  by 
Prof.  J.  D.  Whitney.  The  specimen  consists  of  an  intermediate  portion  of 
the  upper  jaw,  devoid  of  teeth,  and  encrusted  with  selenite.  It  measures 
along  the  more  perfect  lateral  border  5  inches,  and  in  this  extent  is  occupied 
with  19  closely  set,  circular  alveoli,  rather  over  2  lines  in  diameter.  At  the 
back  of  the  fragment  the  jaw  has  measured  a  little  more  than  2  inches  wide. 
From  this  position  it  gradually  tapers  for  half  its  length,  and  then  proceeds 
with  parallel  sides  to  the  fore  end,  where  it  is  10^  lines  wide.  The  palate 
behind  is  nearly  plane  or  slightly  convex;  at  its  fore  part  it  presents  a  deep 
median  groove,  closed  by  the  apposition  of  the  mazillaries,  and  this  groove 
18  separated  only  by  a  narrow  ridge  from  the  alveoli.  The  sides  of  the  max- 
illaries  are  slightly  concave  longitudinally,  convex  transversely.  The  inter- 
maxillaries  are  broken  away,  leaving  a  wide,  angular  gutter  between  the 
remains  of  the  maxillaries. 


Bemarki  on  a  jaw  fragment  of  ME0AL08AUBU8. 
BY  JOSEPH   LEIDY,   M.  D. 

A  fossil  worthy  of  notice  in  the  Museum  of  the  Academy  consists  of  the 
fragment  of  a  jaw,  apparently  of  the  Megalosaurus,  which,  if  it  does  not  be- 
long to  a  different  species  from  M.  Bucklandi^  indicates  an  individual  larger 
than  any  one  of  those  referred  to  by  Buckland,  Cuvier,  Owen,  etc.  The  fossil 
was  purchased  in  England,  and  was  presented  to  the  Academy  by  Dr.  Thomas 
B.  Wilson.  It  is  labelled, "  Fragment  d'une  machoire  de  Megalosaurus  trouvd 
dans  le  lias  ^  Boud  (or  Boues).  L'animal  est  extrcmement  rare  ici.  II  avait 
45  pied  de  longeur."     In  another  hand  it  is  marked  '*  Jura  Mts." 

The  fragment  contains  two  mutilated  teeth,  visible  throughout  their  length 
from  the  inner  part  of  the  jaw  being  broken  away.  The  matrix  adhering  to 
tbe  fossil  consists  of  an  oolite  composed  of  a  homogeneous  clay-colored  basis, 
with  imbedded  granules,  of  a  rounded  form,  brown  and  shining. 

The  teeth  are  inserted  into  the  jaw  about  two-thirds  their  length,  and  more 
than  three-fourths  the  depth  of  the  bone.  They  have  measured  5^  and  6 
inches  in  length.  The  breadth  at  the  base  of  the  enamelled  cruwu  of  the 
best  preserved  tooth  is  14}  lines,  which  is  nearly  the  fourth  of  an  inch 
greater  than  in  the  largest  tooth  represented  in  any  of  Prof.  Owen's  figures 
in  his  Monograph  of  the  Fossil  Reptiles  of  the  Wealden  Formation.  A  tooth 
apparently  nearly  as  large  in  an  American  ally,  is  one  referred  to  Dinodon 
horridutf  and  represented  in  fig.  21,  pi.  9,  of  my  memoir  on  the  Extinct  Verte- 
brata  uf  the  Judith  River,  published  in  the  eleventh  volume  of  the  Transac- 
tions of  the  American  Philosophical  Society.  The  reconstructed  outline  of 
this  figure  is,  however,  too  large,  rendered  so  by  the  too  distant  removal  of 
the  apex  of  the  tooth  from  the  other  fragment.  The  breadth  of  this  specimen 
really  did  not  exceed  an  inch. 

The  louKC?t  tooth  of  the  fossil  under  inspection,  for  the  most  part  broken 
away,  exhibits  a  mould  of  the  large  interior  pulp  cavity.  This  mould,  from 
the  bottom  of  the  latter  to  its  broken  end  in  the  position  of  the  crown,  is  5| 
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inches  lonp^.  The  broken  end  is  8  lines  wide  and  1}  lines  thick  ;  the  widest 
and  thickest  part  of  the  mould  near  the  middle  of  the  length  of  the  tooth  if 
UA  lines  wide  and  5  lines  thick. 

The  fangs  of  the  teeth  do  not  continue  of  the  same  width  to  the  bottom,  M 
in  the  teeth  of  crocodiles,  and,  as  I  believe,  is  considered  to  be  the  case  in 
Megalonaurm^  but  from  about  their  middle  they  contract,  or  become  Darrowefi 
as  is  ordinarily  the  case  in  mammals.  Indeed,  one  of  these  teeth  isolated 
might  be  taken  for  the  canine  of  a  Drepanodon^  or  sabre-toothed  tiger.  In 
the  fossil  the  bottoms  of  the  fangs  narrow  antero-posteriorlji  and  become 
thinner  from  without  inwardly,  and  they  also  curve  somewhat  in  the  latter 
direction. 

The  long  fangs  of  the  teeth  in  the  fossil,  and  their  becoming  narrowed  at 
bottom,  at  first  led  me  to  suspect  the  specimen  belonged  to  a  different  genu 
from  MeffaloeauruSf  but  a  view  of  fig.  1,  plate  xii,  of  Prof.  Owen's  monograph 
above  mentioned,  seems  to  prove  by  the  appearance  of  the  successional  teeth 
within  the  jaw,  that  the  fangs  actually  become  narrowed  towards  the  bottom 
in  that  genus. 

In  the  best  preserved  tooth  of  the  fossil,  the  enamelled  crown  ezhibita  the 
same  shape,  familiar  as  the  characteristic  form  of  thai  of  Megalosaunu.  The 
trenchant  borders  of  the  crown  are  denticulate,  and  the  enamel  is  compara- 
tively smooth,  or  only  very  feebly  striate. 

The  contracted  condition  of  the  bottom  of  the  fangs  of  the  teeth  would 
leave  more  space  than  there  otherwise  would  be  for  the  development  of  suc- 
cessional teeth  within  the  jaw.  In  the  fossil  the  remains  of  one  of  the  latter 
is  seen  at  the  lower  part  internally  of  one  of  the  functional  teeth,  and  an  im- 
pression in  a  corresponding  position  of  the  other  functional  tooth  indicates 
a  similar  occupant. 

In  the  progress  of  the  successional  teeth  of  MegalotauriUy  their  summit 
first  appeared  at  the  margin  of  the  jaw  internally  to  the  teeth  in  functional 
position.  In  the  course  of  growth  and  protrusion  they  excited  absorption  in 
the  contiguous  bone  and  fang  of  their  predecessors,  and  continuing  to  ad- 
vance from  within  and  beneath  (in  the  lower  jaw),  as  it  were,  shouldered  the 
latter  from  the  jaw.  A  third  tooth  in  Megalomurut  appears  to  have  occupied 
a  position  internal  to  the  second  one,  before  the  protrusion  of  this  from  the 
jaw. 

The  outer  portion  of  the  jaw  bone  retained  in  the  specimen  has  an  average 
depth  from  the  alveolar  border  of  5  inches.  Its  outer  surface  is  a  vertical 
plane,  rounding  only  near  the  base. 

The  present  opportunity  is  an  appropriate  one  to  make  a  few  remarks  on  the 
American  allies  of  J/^y<//^«(/(#r{/«.  Since  I  have  bad  the  opportunity  of  inspecting 
theremains  of  the  remarkable  reptile  from  the  green  sand  of  New  Jersey,  de- 
scribed by  Prof.  Cope  (Proc.  1866,  275)  under  the  na,me  of  Lxfapa  aqvilungm's,  in 
observing  the  comparative  uniformity  of  the  teeth,  identical  in  character  with 
those  of  Megalosauruvy  I  am  more  strongly  impressed  with  the  idea  that  the 
teeth  of  like  shape  forming  part  of  those  referred  by  mo  to  Dmodon^  alone 
belong  to  this  genus.  The  others,  of  which  no  representatives  have  been 
discovered  or  recognized  as  belonging  to  Affgalaaurus  or  Lalapt^  most  pro- 
bably indicate  a  distinct  genus  and  species,  for  which  I  propose  the  name  of 

AUBLYSODON  IflRANDUS. 

Future  discovery  may  prove  Lvlaps  and  Dinodon  identical,  and,  judging 
from  the  comparison  of  corresponding  parts  of  the  jaws  and  the  teeth,  will 
be  found  to  be  more  closely  allied  to  Megalosaurus  than  was  suspected,  even 
should  they  not  prove  to  be  generically  the  same. 

It  is  clear,  from  an  examination  of  the  anterior  portion  of  the  mandible  of 
Megalosaurus  described  and  figured  by  Buckland,  Cuvier,  Owen,  etc.,  that  no 
such  teeth  as  those  now  referred  to  Auhlysodon  occupied  the  forepart  of  the 
jaw.     It  is  also  probable  that  the  upper  teeth  of  Megalosaurus  and  of  its 
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allies  differ  ia  no  important  point  from  those  below.  It  follows,  therefore, 
that  the  teeth  now  referred  to  Auhlytodon^  if  thej  belong  to  the  maxillary  or 
mandibular  series  of  Megalosaurua  or  its  allies,  could  only  pertain  to  the 
back  part.  The  variation  ia  form  of  the  teeth  in  question  appears  too  great 
for  such  a  position. 

The  teeth  now  viewed  as  characteristic  of  Auhlyxodon  are  represented  in 
figs.  36 — 45,  pi.  ix  of  vol.  xi  of  the  Transactions  of  the  American  Philosophi- 
cal Society.  The  specimens  consist  of  parts  of  three  teeth,  which  differ 
much  in  size  and  other  important  points.  In  general  the  crowns  are  laterally 
compressed  conical,  with  the  anterior  part  thick  and  convex  transversely  as 
well  as  longitudinally,  and  with  the  sides  nearly  parallel.  The  posterior  part 
forms  a  surface  nearly  as  wide  as  the  thickness  of  any  part  of  the  crown,  and 
ia  defined  from  the  lateral  surfaces  at  right  angles.  In  the  two  larger  teeth 
these  angles  or  borders  are  denticulated,  like  the  trenchant  borders  of  the 
teeth  of  Megalosaurut  and  its  American  allies.  In  the  longest  tooth  (tig.  35, 
36.  op.  cit.)  the  posterior  surface  forms  an  even  plane;  in  the  second  sized 
tooth  (figs.  37 — 10)  the  posterior  surface  presents  a  median  elevation.  In 
the  smallest  tooth  (figs.  41 — 45),  which  indeed  may  belong  to  a  different 
animal  from  the  preceding,  the  borders  defining  the  posterior  surface  are 
somewhat  prominent  backward,  non-deniiculate,  and  subside  approaching 
the  base  of  the  crown  so  as  to  make  a  transverse  section  in  this  position  oval 
(fig.  45). 

Iladrotaurus  Foulkii^  the  bulky  vegetable  feeder,  and  cotemporary  of  the 
rapacious  L«laps  aquilunffuuy  was  at  most  probably  only  specifically  distinct 
from  Trachodon  mt>a6t7w,  the  teeth  of  which  were  found  in  association  with 
those  of  Dinodonj  30  that,  according  to  the  laws  of  nomenclature,  as  Trachodon 
has  priority  of  name,  I  suppose  the  first  mentioned  animal  must  be  called 
Trachodon  Foulkii^  though  the  names  of  Iladrosauriu  Foulkii  and  H.  mirabilu 
would  appear  more  appropriate  for  these  powerful  dinosaurs. 

The  best  preserved  tooth  of  those  originally  referred  to  Traehodnn^  repre- 
sented in  figs.  1 — 6  of  the  plate  above  cited,  is  identical  in  form  with  those 
referred  to  IladrosauruSy  and  differs  only  in  the  absence  of  the  rugulations  of 
the  lateral  borders  of  the  crown,  and  in  some  less  important  points. 

The  remaining  specimens  of  teeth  referred  with  the  former  to  Trachodon^ 
are  represented  in  figs.  7 — 20  of  the  plate  cited.  Most  of  them  are  so  worn 
and  probably  altered  from  their  original  form,  that  it  is  rendered  uncertain 
whether  they  belong  to  the  same  animal  as  the  preceding  tooth,  nud  one 
unworn  (figs.  18 — 20)  has  a  very  different  shape  from  this.  Perhaps  these 
specimens  belonged  to  another  Dinosaur,  for  which  the  name  Trachodon  might 
be  reserved,  while  that  of  Jladrotaurus  might  include  the  first  mentioned  and 
more  characteristic  tooth. 

As  Jyuanodon  htid  its  enemy  in  a  species  of  Megalotaurua^  Trachodon^  the 
representative  of  the  former  both  in  the  western  and  eastern  portions  of  the 
North  American  continent,  was  accompanied  by  an  equally  bloodthirsty 
enemy,  which  may,  perhaps,  on  nearer  comparison  of  corresponding  parts, 
prove  to  be  another  species  of  the  same  genus,  until  now  supposed  to  be 
different,  under  the  names  of  Dinodon  and  Lxlapa. 

Prof.  Cope  remarks  of  Lmlapa  (Pr.  A.  N.  S.  1866, 276),  that  "  in  itg  dentition 
and  huge  prehensile  claws  itiresembled  closely  Megaloaaurua^  but  the  femur, 
resembling  in  its  proximal  regions  more  nearly  the  fyuanodon,  indicated  the 
probable  existence  of  other  equally  important  differences,  and  its  pertinence 
to  another  genus."  Thus  the  genus  is  especially  distinguished  bjr  thu  appa- 
rent peculiarity  of  the  femur,  but  in  my  estimation  even  this  disappears  if 
the  bone  referred  to  Lalapa  be  viewed  in  the  corresponding  position  to  that 
of  M.  Bueklandiy  represented  in  pi.  vii,  pt.  iii,  of  Prof.  Owen's  Monograph  of 
the  Fossil  Reptiles  of  the  Wealden,  which  appears  to  me  to  be  the  reversed 
one  to  that  in  which  Prof  Cope  has  described  it  in  Pr.  A.  N.  S.  18(36,  276. 

The  teeth  of  BathygnathuB,  a  huge  carnivorous  reptile,  whose  remains  have 
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been  found  in  the  triassic  red  sandstone  of  Prince  Edward's  Islandi  hftTC 
the  same  form  as  those  of  Megalotaurus^  Dinodon  and  Lttlapa.  But  here,  so 
far  as  we  have  the  corresponding  parts  for  comparison,  the  resemblaoce 
ceases.  The  remarkable  depth  of  the  dentary  bone  in  relation  with  its 
length  in  Bathygnathus^  indicates  a  form  of  head  verj  different  from  that  of 
Megalonauriu  and  its  American  representatives.  It  was  this  unusual  relatioa 
of  depth  to  breadth  which  led  me  to  suspect  a  form  of  head  more  in  accord- 
ance with  that  of  the  skeleton  of  an  upright  animal,  and  led  me  to  ask  the 
question,  "  was  this  animal  probably  not  one  of  the  bipeds  which  made  the 
so-called  bird  tracks  of  the  New  Red  Sandstone  of  the  valley  of  the  Con* 
uecticut?"     (See  Jour.  Ac.  Nat.  Sc.  1854,  329  ) 

Subsequently,  in  examining  the  remains  of  Hadrotaurut^  the  American 
representative  of /yufinof/on,  from  the  great  disproportion  between  the  fore 
and  hind  parts  of  the  body,  I  was  led  *'to  suspect  that  this  great  herbivorous 
lizard  sustained  itself  in  a  semi-erect  position  on  the  huge  hinder  extremities 
and  tail,  while  it  browsed  on  plants  growing  upon  the  shores  of  the  ocean." 
(Urct.  Kept,  of  the  U.  S.  1805,  97.) 

The  remains  referred  to  Lalapa  exhibit  even  a  far  greater  diflproportion 
between  the  fore  and  hind  limbs  than  in  HadroaaunUf  which,  together  with 
its  long  bird- like  claws,  etc.,  suggested  to  Prof.  Cope  a  similar  position  of 
body  to  that  of  Hadrotaurut^  and  a  use  of  the  hind  limbs  in  attack  upon  the 
prey  of  the  animal  analnfrous  with  that  in  the  eagle  (Pr.  A.  N.  S.  18C6,  2f9). 
The  extraordinary  disproportion  between  the  fore  and  hind  limbs  of  Lmiapt, 
which  appears  to  me  so  closely  related  with  Mrgalotauruiy  leads  me  to  sas- 
pect  that  the  remains  described  by  Buckland,  Cuvier,  Owen  and  others,  and 
attributed  to  the  shoulder  of  M,  Bucklandi^  perhaps,  at  least  in  part,  belong 
to  the  pelvis,  if  they  in  whole  or  part  do  not  belong  to  other  animals.  Had 
the  humerus  of  Latlapt  been  found  isolated,  I  never  would  have  thought  of 
associating  it  in  the  same  skeleton  with  the  huge  bones  of  the  binder  ex- 
tremity of  that  animal.  Perhaps,  when  this  great  disproportion. comes  to  be 
known,  it  may  he  discovered  that  there  exist  specimens  of  remains  of  the 
fore  limits  of  Mf.galo»auru9y  from  the  Wealden,  in  the  British  or  other  muse- 
ums of  England,  which  heretofore  have  excited  no  suspicion  as  to  their  true 
relations. 

Tfratosaurugj  from  the  upper  Keuper,  in  the  vicinity  of  Stuttgart,  described 
by  Meyer  (Pala>ontographica,  1859-Gl,  258),  approached  Bathygnathut  most 
in  the  proportions  of  its  face,  as  well  as  resembled  it  in  the  form  of  the 
teeth,  but  the  fossil  dentarybone  of  the  latter  is  even  still  shorter  and  deeper 
than  would  relate  to  the  fossil  maxillary  of  the  former. 


Bemarks  on  COHOSATTBUS  of  Oibhei. 
BY   JOSEPH    LEIDY,  M.  D. 

In  a  memoir  on  3fosasauru8  and  the  allied  genera,  by  Dr.  R.  W.  Gibbee,  pub- 
lished in  the  second  volume  of  the  Smithsonian  Contributions  to  Knowledge, 
the  author  described  some  teeth  from  the  eocene  formation  of  Ashley  River, 
South  Carolina,  which,  from  their  general  resemblance  with  those  of  Moaa*aU' 
ruM^  both  in  form  and  conjunction  with  osseous  bases,  he  referred  to  a  reptile 
with  the  name  of  Conotaitrut  Bowmani. 

An  examination  of  the  structure  of  these  teeth  proved  to  me  that  they  be- 
longed to  a  fi^h.  The  body  of  the  crown  is  composed  of  a  compact  vaso- 
dentine,  invested,  in  place  of  enamel,  with  a  thin  layer  of  ordinary  dentine. 
There  is  no  pulp  cavity  in  the  interior  ;  and  in  the  complete  teeth,  the  crown 
is  continuous  with  a  .robust  osseous  fung,  resembling  in  general  appearance 
that  of  the  teeth  of  Alosasaurux. 

A  short  time  since  Prof.  F.  S.  Holmes  submitted  to  my  examination  the 
dcntary  bone  of  Conotaurut,  imbedded  in  a  block  of  white  eocene  marl,  from 
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the  vicinitv  of  Charleston,  South  Carolina.    The  specimen  fully  confirms  the 
riew  that  the  animal  is  a  fish. 

The  dentary  bone,  from  its  »symphysia  to  where  it  articulated  with  the  angu- 
lar bone,  judging  partly  from  the  bone  itself  and  the  impression  of  the  remain- 
der on  the  matrix,  has  been  a  little  over  six  inches  in  length.  Its  depth  at  the 
symphysis  has  been  about  two  and  a  quarter  inches. 

Twelve  teeth  have  occupied  the  alveolar  border  in  a  space  of  four  inches 
and  ten  lines,  and  perhaps  a  couple  more  occupied  the  part  broken  away  be- 
hind. The  teeth  form  an  unbroken  row.  close  together,  and  generally  differ 
but  little  in  size,  though  those  posteriorly  are  a  little  the  smaller. 

The  perfect  crown  of  the  teeth  forms  a  nearly  regular  cone,  the  fore  and  aft 
diameter  of  the  base  slightly  exceeding  the  transverse.  It  i:ii  curved  inwardly, 
pointed,  smooth,  shining,  aud  even,  except  at  the  base,  where  it  is  slightly 
fluted,  being  most  so  in  the  anterior  teeth,  and  more  or  less  feebly  so  in  the 
hinder  ones. 

The  crown  ceases  at  the  alveolar  margin,  where  it  becomes  continuous  with 
a  more  robust,  solid,  oval  fang,  which  is  inserted  into  the  jaw  and  coOssified 
with  its  alveolus. 

In  the  dentary  bone  above  mentioned,  the  crown  of  the  first  tooth,  or  that 
nearest  the  symphysis,  is  broken  off,  diri])laying  a  clean  continuous  di.sk  of  vaso- 
dentine,  nearly  circular,  and  about  four  lines  in  diameter.  The  fang  in  visible 
from  a  destruction  of  a  portion  of  the  bone.  It  is  half  an  inch  long,  of  greater 
diameter  than  the  base  of  the  crown,  and  composed  of  bone  hardly  more  tlense 
than  that  of  the  jaw  itself,  with  which  it  is  coOssified.  The  fourth  tooth  of  the 
series  is  in  the  same  condition  as  the  former. 

The  crown  of  the  second  tooth  had  been  shed,  and  its  remaining  solid  fang 
is  somewhat  encroached  upon,  through  absorption,  by  the  fang  of  the  tooth 
in  front. 

The  third,  eighth  and  twelfth  teeth  have  been  shed,  and  their  fangs  absorbed, 
leaving  deep  oval  cavities.  These  were  filled  with  matrix,  and  nothing  more. 
It  is  probable  they  contained  successional  teeth,  which  dropjied  out  in  the 
decomposition  of  the  animal. 

The  fifth  tooth  had  been  shed,  and  its  remaining  fang  contains  a  funnel- 
shaped  pit. 

The  sixth  and  tenth  teeth  alone  remain  in  the  specimen,  the  latter  entire. 
the  former  without  its  point.  The  crown  of  the  sixth  was  nearly  eight  lines 
long ;  the  other  is  seven  lines. 

The  crown  of  the  seventh  tooth  has  been  broken  off,  and  the  fractured  surface 
displays  a  small  central  cavity. 

The  crown  of  the  ninth  tooth,  which  was  smaller  than  any  of  the  others,  is 
shed,  leaving  the  fang  somewhat  excavated ;  but  the  sides  are  narrowed,  as  if 
the  position  of  the  tooth  were  to  have  been  obliterated  to  give  more  room  for 
the  accommodation  of  others. 

Back  of  the  tenth  tooth  there  is  a  small  pit,  probably  the  remains  of  the 
position  of  an  early  tooth  smaller  than  that  last  indicated.  This  included 
would  give  thirteen  to  the  series. 

The  crown  of  the  eleventh  tooth  had  been  shed,  leaving  a  shallow  basin  on 
the  top  of  the  fang. 

I  could  find  no  successional  teeth  in  the  specimen.  Those  which  existed 
appear  to  have  dropped  out  of  the  exposed  cavitios. 

From  a  study  of  the  fragment  it  would  appear  as  if  the  germs  of  new  teeth 
originated  in  the  centre  of  the  preexisting  teeth, — that  is,  at  the  conjunction 
of  the  crown  and  fang.  In  the  development  of  the  new  tooth  it  was  first 
accommodated  in  its  growth  by  the  absorption  of  the  fang  of  the  old  tooth. 
The  crown  of  the  latter  being  shed,  that  of  the  new  one  gradually  assumed  its 
position,  and  when  protruded  its  fang  became  coOssified  with  its  alveolus. 

A  specimen  in  the  museum  of  the  Academy,  from  Ashley  Kiver,  S.  C,  con- 
sisting of  an  isolated  tooth  with  the  greater  purtion  of  its  fang,  is  larger  than 
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any  of  the  teeth  in  the  dentnry  bone  above  described.  The  crown  is  eight  lines 
long  and  four  and  a  quarter  in  diameter  at  base.  The  fore  and  back  part  of 
the  robust  osseous  fang  present  concavities,  as  portions  of  cavities  remaining 
alter  the  shedding  of  teeth  with  absorption  of  their  fangs. 

Of  two  shed  crowns  in  the  museum,  from  the  same  locality,  one  is  5j  lines 
long  by  2^  and  1 J  in  diameter  at  base  ;  the  other  6]  lines  long  by  3}  and  3} 
at  base. 

The  museum  of  the  Academy  also  contains  two  specimens  consisting  of 
alveolar  fragments  of  jaws  with  teeth,  of  the  same  animal,  from  Burlington 
Co.,  X.  J.  They  were  presented  by  W.J.  Taylor,  and  are  reputed  to  have  been 
obtained  from  the  green  sand. 

One  of  the  specimens  is  2^  inches  long,  and  contains  an  alternation  of  teeth 
and  empty  cavities  for  successional  teeth.  The  first  cavity  is  large,  the  fang 
formerly  occupying  its  position  being  completely  absorbed.  The  second  tooth 
of  the  specimen  is  entire.  Its  crown  is  7  lines  long  by  4  and  3^  at  base.  The 
third  and  fifth  cavities  for  successional  teeth  are  not  quite  so  large  as  the  first, 
nor  are  the  fangs  which  occupied  them  so  completely  absorbed.  The  fourth 
tooth  has  it3  crown  mutilated.  Its  base  behind  is  irregularly'  excavated,  but 
whether  by  erosion,  or  whether  it  is  the  remains  of  a  position  occupied  by  a 
successional  tooth,  I  cannot  determine.  In  the  sixth  tooth  the  crown  is  not 
entirely  protruded,  and  its  fang  is  already  coos.sificd  with  a  tubular* sheath  of 
the  fang  of  the  former  tooth  which  occupied  its  position.  In  the  seventh  tooth 
the  crown  is  shed,  but  the  fang  remains  with  a  large  cavity.  The  crown  of 
the  eighth  tooth  was  also  shed  and  the  fang  nearly  obliterated  through  ab- 
sorption. 

Tlie  smaller  alveolar  fragment  is  1}  inches  long,  and  contains  two  teeth, 
with  an  intervening  cavity  for  a  successional  tooth.  Before  and  behind  the 
two  teeth  are  the  remains  of  other  cavities. 

Though  I  have  an  aversion  to  change  names,  yet  the  name  Conotaurm  is  so 
obviously  wrong  and  liable  to  mislead,  especially  also  as  there  is  a  saurian 
named  Coniotaurw^  that  I  propose  for  the  former  the  name  of  CoNOSAuaopa. 

I  may  here  take  occasion  to  mention  that  I  have  suspected  that  the  tooth 
represented  in  figs.  7,  8,  9,  pi.  xx,  of  my  "  Cretaceous  Ueptiles  of  the  United 
States,"  and  referred  to  a  carnivorous  reptile  with  the  name  of  Tomodon^  may 
also  have  been  a  fish.  The  base  of  the  specimen  presents  an  irregular  porous 
condition,  but  this  I  suspect  rather  to  be  the  result  of  erosion.  As  it  is  unique, 
I  have  not  been  able  to  obtain  a  section  to  examine  its  microscopic  structure. 
As  tiie  name  TomodonhAd  been  previously  appropriated  by  Dum^rilfor  a  genus 
of  serpents,  I  would  propose  to  alter  the  name  applied  to  the  animal  to  which 
the  fossil  belonged,  to  that  of  Diplotomodon. 


August  ISth. 
The  President,  Dr.  Hays,  in  the  Chair. 
Sixteen  members  present. 

August  2dth, 
The  President,  Dr.  Hays,  in  the  Chair. 

Twenty-three  members  present. 

Messrs.  Uselma  Smith  and  B.  Waterhouse  Hawkins  were  elected 
members. 

Mr.  Ralph  Tate,  of  Ix)ndon,  was  elected  a  correspondent. 

On  favorable  report  of  the  Committee,  the  following  paper  was 
ordered  to  be  printed : 
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On  th«  Crocodilian  genns  PEBOSUCHDS. 
BY   EDWARD   D.   COPE. 

Characiers. — Toes  5-4,  with  claws  two — three.  No  osseous  nasal  septum 
or  bonj  ejelid.  Bellj  protected  by  series  of  osseous  plates,  as  well  as  the 
back. 

All  the  i^cnera  of  Crocodiles  hitherto  known  as  living  are  characterized 
by  the  possession  of  three  claws  on  the  fore  foot.  The  present  therefore 
offers  a  remarkable  exception.  The  free  fingers  and  half  webbed  toes,  and 
the  bony  abdominal  buckler,  together  with  the  cartilaginous  nasal  septum  are 
points  of  strong  resemblance  to  Jacare  (Gray,  including  Cxman  Gray),  but  it 
differs  from  these  creatures  in  the  lack  of  bony  orbital  plate.  In  specific  cha- 
racters it  differs  from  those  of  this  genus,  which  it  most  resembles,  as  J.  n  i- 
gra,  in  the  absence  of  a  transverse  bony  ridge  between  the  orbits.  Another 
feature  of  importance  is  the  relation  of  the  canine  teeth  of  the  lower  jaw  to  the 
upper.  On  one  side  this  tooth  is  received  into  a  notch,  as  in  Crocodiles,  on 
the  others  it  enters  a  pit  of  the  maxillary  bone,  within  the  border  of  the 
same,  as  in  Alligators  !  This  remarkable  combination  may  be  abnormal  even 
in  this  species,  but  this  cannot  be  now  ascertained,  as  it  rests  at  the  present 
time  OD  a  single  specimen  only.  As  its  affinities  are  rather  more  alliga- 
torial,  1  am  disposed  to  anticipate  that  the  dental  arrangement  of  the  latter 
type  will  be  most  common. 

Pebosuchus  Fusons  Cope. 

Char,  apecificiu. — Nuchal  plates  in  a  cross  row  of  six  ;  cervicals  in  four 
cross-rows,  all  of  four  plates  except  the  last  of  two.  Dorsal  plates  six — in 
a  few  eight  in  each  transverse  row.  No  posterior  crest  on  arm  or  leg.  Tail 
short  with  remarKably  low  crest.  Muzzle  broad,  flat,  without  any  ridges ; 
its  width  at  the  eighth  tooth  entering  1-4  in  length  from  end  of  muzzle  to 
anterior  margin  of  orbit. 

Description. — The  specimen  in  the  Museum  of  the  Academy  is  young, 
measuring  only  2  feet  5  inches  in  length.  Of  this  the  skull  measures  to  the 
margin  of  the  supra-occipital  2  in.  10  5  lin. ;  and  the  tail  from  the  vent  13  in. 
1  line.  From  groin  to  heel  3  in.  2*5  lines,  and  the  hind  foot  2  in.  7*5  lines. 
The  muzzle  is  a  broad  ovate,  the  sides  rather  more  convergent  anteriorly 
than  in  the  Alligator  mississippiensis.  There  is  a  thickening  in  front 
of  each  orbit,  and  between  them  on  the  middle  line  another,  which  together 
enclose  two  shallow  concavities.  Superciliary  margins  raised,  the  cranial 
table  quite  flat.  The  margin  of  the  quadrato-jugal  bone  projects  strongly. 
The  scales  of  the  limbs  are  all  smooth  and  those  of  the  dorsal  region  with 
very  low  keels.  The  sides  have  four  longitudinal  rows  of  ovate  scales  sepa- 
rated by  scarcely  defined  smaller  ones.  Ihe  abdominal  plates  are  longer 
than  broad,  and  are  in  twelve  longitudinal  rows.  Dorsals  in  seventeen 
transverse  series  from  interscapular  to  crural  region.  The  lateral  crests  of 
the  tiil  are  only  obtuse  keels  ;  they  unite  on  the  thirteenth  annulus  behind 
the  vent  inclusive.  Color  above  dark  brown,  almost  black  on  the  upper  sur- 
face of  the  head.  The  tail  is  paler,  of  a  light  olive  brown.  Lower  surface 
everywhere  bright  yellow,  including  the  entire  lower  jaw  and  margin  of  the 
upper.  Eyelids  and  a  band  through  ear  yellow,  the  former  with  a  black  spot 
above. 

RemarJu. — This  interesting  addition  to  our  knowledge  of  the  Reptilia  was 
made  by  Schulte  Buckow,  of  New  York,  while  on  a  visit  to  the  interior  part 
of  the  course  of  the  Magdelena  River,  in  Xew  Grenada.  This  naturalist 
has  also  enriched  our  collections  with  other  interesting  vertebrata  of  that 
region,  both  living  and  dead. 
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Sept,  Ist. 
The  President,  Dr.  Hats,  in  the  Chair. 
Twenty-two  members  present. 

Sq)t  Sth. 
The  President,  Dr.  Hays,  in  the  Chair. 
Twenty-eight  members  present. 

Sept.  Wth. 
The  President,  Dr.  Hays,  in  the  Chair. 

Twenty-eight  members  present. 

The  following  papers  were  presented  for  publication : 

Extinct  Mammalia  of  Dakota  and  Nebraska,  including  an  account 
of  some  allied  forms  from  other  localities,  together  with  a  synopgia  of 
the  Mammalian  Remains  of  North  America.  Illustrated  by  twenty- 
eight  plates.  By  Joseph  Leidy,  M.  D.  Preceded  by  an  introduc- 
tion on  the  Geology  of  the  Tertiary  Formations  of  Dakota  and 
Nebraska,  accompanied  by  a  Map.   By  F.  V.  Harden,  M.  D. 

Notice  of  American  Species  of  Ptychodus.  By  Joseph  Leidy, 
M.  D. 

Synopsis  of  the  Extinct  Batrachia  of  North  America.  By  Edw. 
D.  Cope. 

Dr.  Leidy  read  a  letter  from  Mr.  B.  Waterhouse  Hawkins,  pro- 
posing to  erect  in  the  Museum,  at  his  own  expense,  the  fossil  remains 
of  the  Hadrosaurus  to  their  natural  relations  in  the  figure  of  that 

freat  Dinosaur,  in  accordance  with  Dr.  Leidy's  descriptions  in  his 
lonograph  of  the  Cretaceous  Reptiles  of  the  United  States. 

On  leave  being  granted,  the  following  resolutions,  offered  by  Dr. 
J.  L.  LeConte,  were  adopted  : 

That  the  Academy  accept  the  proposition  of  Mr.  B.  Waterhouse 
Hawkins,  to  erect  in  this  Hall,  at  his  own  expense,  a  restoration  of 
the  skeleton  Hadrosaurus. 

That  the  thanks  of  the  Academy  be  respectfully  tendered  to  Mr. 
Hawkins  for  his  liberal  offer,  and  that  the  Curators  be  instructed  to 
furnish  to  him  every  facility  in  the  use  of  specimens  in  the  Museum, 
which  the  most  liberal  interpretration  of  the  By-Laws  will  permit. 

Sept.  22d. 
Dr.  Bridges,  in  the  Chair. 
Twenty-four  members  present. 

S^t.  29th. 

The  President,  Dr.  Hays,  in  the  Chair. 
Twenty-four  members  present 
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Dr.  D.  G.  Brinton  was  elected  a  member. 

On  favorable  report  of  the  Committee,  the  paper  of  Dr.  Leidy, 
presented  Sept.  15tD,  entitled  '*  Extinct  Mammalia  of  Dakota  and 
Nebraska/'  etc.,  reported  in  favor  of  its  publication  in  the  Journal. 

On  favorable  report  of  the  Committees,  the  following  papers  were 
ordered  to  be  printed : 

Hotice  of  Ameriean  Speeies  of  FTTCHODUS. 
BY  JOSEPH   LEIDY,  M.   D. 

The  Cestraciont  genus  of  fishes  Ptjchodus,  so  far  as  known,  is  confined  to 
the  Cretaceous  Formations.  Remains,  consisting  of  teeth,  I  have  had  the 
opportunity  of  inspecting  from  Alabama,  Mississippi  and  Kansas,  and 
although  reported  to  exist  in  the  Cretaceous  Formation  of  Delaware,  I  have 
not  met  with  them  from  that  locality  nor  from  the  Green  Sand,  of  correspond- 
ing age,  of  New  Jersej.  The  following  list  comprises  all  the  specimens  of 
American  Ptychodus  teeth  I  have  had  the  opportunity  of  examining. 

Ptychodus  Mortoni. 

Agassiz,  Poissons  Fossiles  III.  (1833-43),  158,  Tab.  25,  figs.  1 — 3  ;  copied  in 
figs.  773,  773a,  of  Dana's  Manual  of  Geology. 

Palate  bone  of  a  fish  ?  Morton  :  Syn.  Org.  Rem.  Cret.  Group.  (1834),  pi. 
zviii,  figs.  1,  2. 

The  teeth  oi  Ptychodus  Mortoni  I  have  seen  only  from  the  cretaceous  forma- 
tion of  Alabama  and  Mississippi.  Morton,  in  the  work  above  noticed,  figures 
a  tooth,  but  does  not  mention  the  locality  from  which  it  was  obtained. 

Agassiz,  in  his  Poissons  Fossiles,  gives  a  good  representation  of  a  tooth  of 
this  species,  from  the  Green  Sand  of  America,  in  three  views,  figs   1 — 3,  Tab.  25. 

Dixon,  in  his  Geology  of  Sussex,  represents  two  small  teeth,  (figs.  6,  7,  pi. 
zxi),  which  he  refers  to  the  same  species.  Though  exhibiting  some  resem- 
blance in  character  to  the  American  teeth,  I  think  a  further  comparison  is 
necessary  to  establish  their  specific  identity. 

The  teeth  of  Ptychodus  Morloni  are  well  defined  in  character,  and  in  com- 
parison with  teeth  of  well  recognized  European  species  are  almost  generic  in 
their  peculiarity.  Though  exhibiting  some  variety,  their  likeness  presents  a 
distinct  specific  uniformity.  Their  size  of  course  varies  greatly  with  age  and 
the  relative  position  they  occupied  with  one  another  in  the  mouth  of  the 
fish. 

Yiowed  from  above,  the  crown  is  reniform  in  outline,  the  long  diameter  being 
transverse  ;  the  incurvature  posterior.  The  crown  rises  in  the  form  of  a  cone 
with  a  more  or  less  obtuse  summit.  The  sides  of  the  crown  slope  to  the  base 
and  frequently  more  or  less  abruptly  expand,  laterally  approaching  the  latter. 
The  back  part  is  occupied  by  a  wide  triangular  sinus  for  the  reception  of  the 
fore-part  of  the  crown  of  the  tooth  which  was  situated  in  front  of  it  when 
the  teeth  were  contained  within  the  mouth.  The  border  of  the  crown  is  thick 
and  rounded  and  dips  beneath.  At  the  sinus  it  is  prominent.  The  summit  of 
the  crown  presents  a  prominent  crucial  ridge,  more  or  less  distinct  in  different 
specimens.  From  the  cross  numerous  ridges  of  about  the  same  thickness 
diverge  upon  the  sides  of  the  cone,  branching  in  their  dourse,  multiplying  and 
becoming  finer,  and  ultimately  conjoining  upon  the  base  in  a  fine  reticulation 
extending  to  the  borders  of  the  crown.  The  coarser  ridges  vary  in  their  pro- 
portionate length  in  different  specimens.  The  reticulation  of  the  base  is  most 
extensive  laterally,  occupying  usually  half  the  breadth  of  the  space  between 
the  summit  and  border.  It  also  occupies  the  sinus,  and  is  least  developed  at 
the  fore-part  of  the  crown.    The  width  of  the  crown  approaches  double  the 
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fore  and  aft  measurement,  and  the  height  is  usually  little  less  than  the  latter. 
The  root  partakes  of  the  form  of  the  outline  of  the  base  of  the  crowDi  bat  is 
more  square  and  is  flat  or  transversely  concave  below. 

Twelve  specimens  of  teeth  of  Ptychndus  Mortoni^  from  the  Cretaceous  For- 
mation of  Alabama,  belonging  to  the  Yale  College  Museum,  have  been  sub- 
mitted to  my  examination  by  Mr.  William  M.  Gabb.  Among  them  occurs 
the  largest  tooth  of  the  species  I  have  seen,  and  larger  than  any  on  record. 
It  is  labelled  as  having  been  derived  from  Perry  Co.,  Alabama.  The  fang 
and  jiarts  of  the  lateral  and  back  borders  of  the  crown  arc  broken  away.  In 
the  perfect  condition  the  crown  has  measured  a  little  over  two  inches  in 
transverse  diameter,  one  inch  and  a  quarter  antero-posteriorly,  and  ten  lines 
in  height.  The  crushing  surface  is  porportlonately  less  prominent  at  the 
centre  than  in  the  smaller  teeth  attributed  to  the  same  species,  and  is  more 
uniformly  convex,  or  less  expanded  laterally  at  the  base.  The  borders  of  the 
posterior  sinus  also  are  less  abrupt  or  defined.  The  unworn  summit  presents 
a  crucial  ridge,  of  which  the  lateral  radii  are  most  distinct  and  directed  pos- 
tero-laterally.  From  the  crucial  ridge,  numerous  ridges,  equally  prominent, 
diverge,  branch  in  their  course  and  ultimately  conjoin  in  a  fine  reticulation  at 
the  base  af  the  crown.  This  reticulation  has  the  greatest  breadth  at  the  sides 
of  the  crown  and  is  least  developed  at  the  fore-part. 

Eleven  teeth  from  Uniontown,  Alabama,  exhibit  a  gradation  in  size  from  less 
than  three-fourths  that  of  the  above  described  specimen  down  to  one  little 
more  than  a  fourth  of  its  diameter.  The  specimens  present  a  remarkable  sim- 
ilitude throughout.  Some  are  proportionately  wider  fore  and  aft  than  others, 
and  the  smallest  are  porportlonately  higher  than  the  largest  ones.  The  outline 
of  the  base  of  the  crown  is  reniform,  with  the  relation  of  the  longer  and 
shorter  diameters  varying.  The  largest  specimen  has  the  crown  an  inch  and 
a  half  wide,  a  little  over  three-fourths  of  an  inch  fore  and  aft,  and  about  half 
an  inch  in  height.  The  sides  of  the  crown  expand  at  the  base  laterally ;  the 
fore-part  forms  nearly  a  uniform  slope,  and  the  back  surface  slopes  to  the 
sinus,  which  forms  a  broad  triangular  depression.  The  fang  is  fourteen  lines 
wide,  seven  lines  fore  and  aft,  and  three  lines  in  depth. 

The  crown  of  a  median  sized  tooth  of  the  series,  unworn,  measures  scant  14 
lines  wide,  7J  fore  and  aft,  and  CJ  high.  The  smallest  specimen  has  the  crown 
7  lines  wide,  4A  fore  and  al\,  and  an  equal  height.  Its  base  laterally  appears 
more  abruptly  ex])anded  than  in  the  others.  Most  of  the  specimens  are  unworn 
and  exhibit  the  characteristic  ridges  of  the  crown  in  a  striking  manner.  In 
three  specimens  the  coarser  ridges  are  resolved  into  the  reticulation  much 
earlier  or  nearer  the  summit  than  in  the  others.  In  one  specimen  the  crown 
is  smooth  or  totally  devoid  of  ridges,  presenting  the  same  appearance  repre- 
sented in  ligci.  4,  5,  pi.  xxx,  of  Dixon's  Geology  of  Sussex,  and  described  as 
*•  nascent  or  incomplete  teeth  of  Ptychod'tf. 

Seven  specimens  of  teeth  in  the  Museum  of  the  Academy,  from  Alabama, 
exhibit  the  same  characters  expresscii  in  the  description  of  those  above.  They 
all  present  an  unniistakeablc  specific  likeness,  though  varying  in  the  propor- 
tions of  their  diameter.  The  largest  specimen  has  the  crown  16  lines  wide,  II 
lines  fore  and  aft,  and  8  lines  high.  The  root  is  an  inch  wide,  7  lines  fore  and 
aft  and  nearly  3  lines  thick.  A  second  specimen,  with  the  crown  16  lines  wide 
and  9  lines  fore  and  aft,  has  been  proportionately  lower  than  the  former.  Its 
summit  is  worn  away,  leaving  uu  exposed  circular  disk  of  vaso-dentine  4  lines 
in  diameter. 

Two  specimens  in  the  Museum  of  the  Academy,  presented  by  Prof.  Joseph 
Jones,  arc  from  Green  Co.,  Alabama.  The  larger  is  perfect  and  unworn.  The 
crown  is  scant  14  lines  wide,  by  7  lines  fore  and  aft,  and  5  lines  high.  The 
root  is  lU  lines  wide,  4^  fore  and  aft,  and  2  lines  thick. 

Two  specimens  in  the  Museum  of  the  Academy,  presented  by  Dr.  Wm.  Spill- 
man,  are  from  Columbus,  Mi?sissii»i)i.  They  present  the  same  character  as  the 
Alabama  specimens.     The  larger  specimen  has  the  crown  20  lines  wide,  10  lines 
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fore  and  aft,  and  has  perhaps  been  about  8  lines  high.  The  sammit  is  worn  off, 
leaving  an  exposed  flat  circular  surface  of  vaso-dentine  half  an  inch  in  diame- 
ter. The  root  is  15  lines  wide,  6  lines  fore  and  aft,  and  three  lines  thick.  The 
smaller  specimen  consists  of  an  unworn  crown  llj^  lines  wide,  7  lines  fore 
and  aft  and  5}  lines  high. 

Pttchodus  occidektalis,  n.  s. 

The  Museum  of  the  Academy  contains  a  specimen  consisting  of  the  crown 
of  a  tooth  of  a  species  of  Ptychodua  differing  from  any  other  previously  known. 
It  was  obtained  by  Dr.  John  L.  LcContc,  in  association  with  other  remains  of 
fishes,  from  an  ash-colored  rock  of  the  Cretaceous  series,  a  few  miles  east  of 
Fort  Hays,  Kansas. 

The  tooth  is  remarkable,  especially  from  the  comparatively  near  approxima- 
tion of  its  diameters,  the  width  transversely  and  fore  and  aft  and  the  height 
approaching  one  another  more  nearly  than  in  any  other  species.  The  fore- 
part of  the  crown  is  somewhat  injured  and  the  root  is  broken  away.  The 
transverse  diameter  of  the  crown  at  base  is  14  lines  ;  the  fore  and  aft  diameter 
has  been  about  an  inch  ;  and  the  height  is  also  an  inch. 

In  shape  the  crown  is  a  blunt  cone  with  the  sides  sloping  evenly  to  the  base 
and  to  the  posterior  sinus.  The  latter  is  a  triangular  concavity  about  two- 
thirds  of  the  breadth  in  height. 

The  direction  and  arrangement  of  the  ridges  of  the  crown  are  much  like  as  in 
the  European  Ptyehodut  decurrensj  but  the  principal  ridges  crossing  the  crown 
transversely  are  finer  and  the  intervals  much  narrower,  indeed  the  space  occu- 
pied by  a  pair  of  ridges  with  their  interval  in  P.  decurrens  would  accommodate 
three  ridges  with  a  pair  of  intervals  in  P.  occidentalU.  Descending  the  sides  of 
the  cone  the  ridges  branch  as  in  P.  Hfortoni,  and  at  the  basal  half  of  the  crown 
form  a  reticulation  much  as  in  P,  decurretu.  At  the  back  of  the  summit  of  the 
crown  the  principal  ridges  continue  their  transverse  or  parallel  course  until 
near  the  upper  part  of  the  sinus,  into  which  as  they  descend  they  are  resolved 
into  a  fine  reticulation.  The  fore-part  of  th^  crown  is  occupied  by  a  reticula- 
tion formed  by  the  descent,  convergence  and  division  of  the  more  anterior 
principal  ridges. 

From  the  description  it  will  be  observed  that  the  tooth  holds  an  interme- 
diate position  in  anatomical  character  to  those  of  Ptychodtu  A/ortoni^  and 
P.  decurrens. 

Three  small  teeth,  found  by  Dr.  Le  Conte  in  association  with  the  latter,  re- 
semble, in  their  proportions  and  in  the  proportionate  size  and  arrangement  of 
the  ridges  of  the  crown,  the  teeth  of  P.  decurrens^  but  perhaps  may  belong  to 
the  same  species  as  the  large  tooth  above  described.  The  larger  of  the  three 
specimens  is  perfect,  but  has  the  summit  of  its  crown  worn  off.  The  crown 
measures  7  lines  transversely,  6  lines  fore  and  aft,  and  has  been  from  4  to  5 
lines  high.  The  root  is  6  lines  wide,  4}  lines  fore  and  aft,  and  2^  lines  thick. 
Comparatively  coarse  ridges  cross  the  crown  transversely,  curving  forward 
laterally  and  ending  in  a  marginal  reticulation.  Branching  ridges  descend  in 
front  from  the  foremost  of  the  transverse  ridges,  and  likewise  end  in  a  marginal 
reticulation.  The  sinus  is  occupied  by  a  finer  reticulation  joined  by  fine  ridges 
descending  from  the  summit  and  sides  of  the  crown.  The  smallest  tooth,  like- 
wise perfect,  has  the  crown  4}  lines  wide,  3}  lines  fore  and  aft,  and  2^  lines 
high. 

Three  additional  specimens  associated  with  the  former  ones,  are  the  smallest 
teeth  of  Ptychodui  I  have  seen,  but  I  suspect  that  they  belong  to  the  same 
species.  They  are  transversely  ellipsoidal  in  outline  at  the  base  of  the  crown, 
and  this  appears  as  a  low  cone  elevated  at  the  inner  third  and  with  a  broad 
expanding  base.  The  sinus  is  situated  at  the  inner  posterior  third.  The  sur- 
face of  the  crown  is  crossed  with  transverse  ridges  which  form  a  narrow  retic- 
ulation at  the  border.  The  largest  of  these  small  specimens  is  3^  lines  trans- 
verselv,  1}  fore  and  aft,  and  }  of  a  line  high  from  the  root.  The  smallest  tooth 
is  2^  lines  wide,  1^  fore  and  aft,  and  \  aline  from  the  root. 
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Pttchodus  polyotrus. 

A^AF.siz  :  Pois?ons  Fossiles  III,  156  ;  Dixon  :  Geolofry  of  Sussez,  1850,  363. 
Gibbes:  Jour.  Acad.  Nat.  Sci.,  1849,  299,  pi.  42,  figs.  5,  6. 

Dr.  Cibbes,  in  the  work  above  noticed,  figures  two  teeth,  from  tbe  cretaceoiu 
fornintion  of  Alabama,  which  he  refers  to  Ptychodua  polMyj/riu.  They  clearlj 
bear  a  clujie  likeness  to  specimens  of  the  European  species  of  that  name. 

A  single  specimen  of  u  tooth,  accompanying  the  Alabama  specimens  be* 
longing  to  the  Yale  College  collection,  resembles  the  teeth  of  the  Earopean 
Ptychodu*  poh/gyrui.  The  crown  is  nearly  square  or  traasverselj  oblong,  with 
the  fore  and  back  borders  nearly  straight,  and  the  lateral  borders  conjex. 
The  crushing  surface  is  moderately  convex  and  is  crossed  transversely  by  t«a 
coarse  acute  ridges,  separated  by  similar  intervals.  The  borders  of  tbe  fur^ 
face,  including  the  ])osterior  sinus,  are  occupied  by  comparatively  fino  vermica- 
lar  and  interrupted  ridges,  appearing  like  granulations.  The  coarse  ridges 
arc  nearly  straight,  and  ut  the  end  rather  abruptly  resolve  themselves  into  the 
finer  vermicular  ridges  of  the  border.  From  European  specimens  of  tbe  teeth 
of  /'.  ptdyfjyru8  and  1*.  latUaimut^  this  tooth  appears  especially  to  differ  in  the 
proportion atoly  greater  degree  of  fineness  of  the  bordering  vermicular  ridgci 
or  granulations  of  the  crown.     Its  measurements  are  as  follows  : 

Width  of  crown  13  lines;  fore  and  aft  11  lines;  height  5}  lines;  width  of 
fang  8  lines  ;  fore  and  aft  6}  lines  ;  thickness  3  lines. 

Oi  other  species  of  Ptychodu*^  Agassiz  mentions  teeth  of  P.  mammUlanf^ 
found  in  the  excavation  of  tUc  Delaware  canal,  and  preserved  in  the  Museum 
at  Paris.  (Pois.  Fus.  Ill,  151.)  I  have  seen  no  specimens  of  that  species 
from  an  American  locality. 


Synopsii  of  the  Extinot  BATRACHIA  of  Horth  Amerioa. 
BY   EDWARD  D.   COPE,  A.M. 

BATRACHIA. 

The  vomer  is  double,  and  usually  bears  teeth  in  this  class  ;  the  premaxillary 
is  usually  double ;  Amphiuma  and  Spelerpes  belli  arc  exceptions.  Teeth  never 
planted  in  deep  alveoli. 

There  arc  six  orders,  as  follows : 

TKACUV8T03IATA. 

Caudal  vertebnT  and  frontal  bones  distinct. 
Inferior  pelvic  elements  not  confluent. 

0.  o.  maxillaria,  prefrontalia,  palatina  and  pterygoidea  wanting ;   nasalia 
present. 
Ethmoid,'^  two  lateral  pieces,  each  forming  part  of  palate. 
Mandible  toothless,  condyloid. 
No  *'  postorbital  and  supertemporal  bones." 
First  pair  ceratohyuls  distinct. 

Proteida. 

Caudal  vertebrae  and  frontal  bones  distinct. 
Inferior  pelvic  elements  not  confluent. 

0  o.  maxillaria,  prefrontalia  and  nasalia  wanting ;  palatina  and  pterygoidea 
present. 

Kthnioid,*  a  vertical  plate  on  each  side  the  cerebral  lobes. 
Mandible  toothed,  teeth  pleurodont.f 


•Erron'-Miir'ly  called  orliitottpIifnoitN  by  me.  Jour.  .Vend.  1806  (on  Anura). 

tTh«'  •statement  ina«lo  by  I>r.  <iiay  tlmt  the  t«M'th  of  Ni'^turriM  are  canuled,  oa  in  venem- 
oii!«  HeriH'TiTs  by  a  el)iiiinr>l  fnt<-rinK  at  the  bar**'  and  is.'^niiig  bolow  the  lip,  appc^ar*  tn  the 
writer  Ut  be  of  doubtful  uccuraey.    No  other  opening  exiHtn  in  the  teeth  of  NecturUM  ma* 


[Sept. 


NATURAL  SCIENCES  OF  PHILADELPHIA.  209 

Geratohyals,  first  pair  connate. 

No  postorbital  and  supertemporal  bones. 

Ubodela. 

Usual  cranial  bones  present,  but  pterygoids  reduced  or  wanting. 
No  ''  postorbital  or  supertemporal  bones." 
Caudal  vertebrs  and  frontal  bones  distinct. 
Ethmoid  a  vertical  plate  on  each  side. 
Mandible  dentigerous,  teeth  pleurodont. 

Inferior  pelvic  elements  horizontal,  in  contact,  no  osseous  pubis  ;  ilium  sus- 
peuded  to  a  sacral  rib. 
(Mostly  no  quadratojugal.) 

Gymnophidia. 

Usual  cranial  bones  present  and  distinct,  including  frontals  and  pterygoids. 

Caudal  vertebrae  distinct. 

No  "  postorbital  or  supertemporal  bones."* 

Ethmoid  an  annulus  surrounding  cerebral  lobes. 

Mandible  dentigerous ;  teeth  anchyloscd  by  their  bascs.f 

(A  quadratojugal.) 

STEQOCEPnALI. 

Usual  cranial  elements  distinct,  including  frontals  and  pterygoids,  and  add- 
ing *'  postorbitals  and  supertemporals." 
Caudal  vertebrae  ? 
Ethmoid  normal.  A 

Inferior  pelvic  elements  distinct. 

Mandible  dentigerous ;  teeth  with  anchylosed  bases,  or 
(A  quadrato-jugal.) 

Anvsa. 

Frontal  and  parietal  confluent,  nasals  wanting  or  rudimental  ,*  other  cranial 
bones  present. 

Postorbital,  supratemporal  and  usually  nasals  wanting. 

Ethmoid  an  annulus  (usually  complete  above)  surrounding  cerebral  lobes. 

Caudal  vortebrse  represented  by  an  elongate  compound  style. 

Inferior  elements  of  the  pelvis  consolidated  into  a  single  vertical  mass  ;  ilium 
attached  immediately  to  sacral  vertebra. 

Quadratojugal. 

STEGOCEPHALI. 

Xenorhachia. 

The  vertebral  centra  not  ossified  ;  ?  the  dentition  pleurodont ;  teeth  simple ; 
?  no  branchial  hyal  bones.     ?  Occipital  condyles. 

c  u  1  a  t  u  8  than  the  emargination  at  the  base  of  the  root  occupied  by  the  growing  crown  of 
the  8Uccest«ional  tooth,  hh  in  other  Batrachia.  If  the  Ptructiire  dpscril)ed  by  Dr.  iiray  exint^, 
it  is  in  a  npeoics  as  yet  unexamined  by  American  zoologists.  Professor  Winohell,  of  Ann 
Arbor,  confirms  my  obnervatiou. 

In  my  8ynopsis  of  higher  groups  of  Batrachia  (Journ.  Acad.  Nat.  Sci.  180C),  I  stated  that 
Amphiuma  possesses  minute  scales.  Gray,  in  IBTiO (Catalogue  Brit.  Mus.X  makes  thosame 
statement,  which  Dum^ril  (180.3.  Catal.  Mus.  Paris)  contradicts.  I  must  accord  with  Prof. 
Dum6ril,  since  a  subsequent  examination  has  cuuviueed  me  that  they  do  not  exist.  The 
specimen  in  which  the  appearance  of  scales  was  presented  was  mislaid  at  the  time  of 
writing,  and  I  tind  it  was  due  to  numerous  free  portions  of  the  true  derm,  which  are  con- 
tinuous  with  the  attached  portions. 

*  When  the  temporal  fossa  is  overarched  it  is  by  expansion  of  the  maxillary  and  quadrato> 
Jngal.    (Stannius  says  "squama  temporalis.") 

fThe  teeth  of  Cieinlia  are  compressed  with  a  trenchant  posterior  edge,  which  is  crenate, 
after  the  manner  of  Megalosaurus.  Carcharias,  etc.  Thus  to  the  numerous  genera  of 
Saurians  and  Selachians  possessing  this  character,  must  be  added  a  Batrachian. 
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MiCROSAURIA. 

-Vcrtebnil  centra  ossified  ;  no  brancliiiil  hvoids;  teeth  simple  orwith  Blightly 
inflected  enamel,  iileurudont.     Occipital  condyles. 

GAKOCErHALA. 

Vertebral  centra  cartilafrinous ;  branchial  hjoids  present ;  teetb  with  Fligfatly 
inflected  enamel,  anchyloscd  by  their  bases.    No  ossified  occipital  condyles. 

LABYRiNTnODONTiA  Vera. 

Vertebral  centra  osseous;  no  branchial  hyoids ;  teeth  with  much  inflected 
enamel,  unchylosed  by  their  bases.     Occipital  condyles. 

XEXOBIIACniA. 

This  order  I  proposed  for  the  reception  of  the  genus  Amphibamas  Cope,  in 
I8()r).  I  jiroposed  to  regard,  as  one  of  its  characters,  the  existence  of  opistho- 
ccclian  vertobm.*.  Such  impressions  were  observed  in  the  matrix  in  which  the 
fossil  was  ]>reserved.  as  to  induce  a  belief  in  the  existence  of  such  vertebne, 
and  the  existence  of  these  in  a  well  ossifled  condition,  in  the  apparently  nearly 
allied  pcnus  Peliou  Wyman,  strengthened  such  belief.  There  were  actually, 
however,  only  osseous  neural  arches  present,  and  I  am  now  decidedly  of  the 
opinion  thai  the  vertebral  centra  were  either  cartilaginous  or  annuliform,  as  in 
Archegosaurus. 

AMPniBA&IU3#>pe. 

Proc.  Acad.  Nat.  Sci.  Phila.  18G.5.  134. 

Ami'hihami'S  guandiceps  Cope,  Proc.  Ac.  N.  Sci.  Phila.  1865,  p.  134.     Palaeon- 
tology 111.  State   Survey.     Tab. 
Carboniferous;  Lower  Coal  Measures,  Morris  Co.,  Illinois. 

MiCROSAURIA. 

This  sub-order  was  established  by  Prof.  Dawson,  for  small  lizard-like  verte- 
brates from  the  Coal  Measures,  which  he  thought  presented  points  of  aflinity 
to,  or  should  be  under  the  Saurian  reptiles,  at  the  same  time  recognizing  Ba- 
traciiian  characteristics. 

After  examining  the  evidence  brouglit  forward  by  Prof.  Dawson,  it  appears 
to  the  writer  that  the  Saurian  characteristics  are  analogical  only,  and  not  in- 
dicative of  true  allinity,  and  that  these  creatures  form,  in  fact,  a  series  closely 
resemiding  or  ]>arallel  with  what  was  probably  an  immature  stage  of  the 
Labyrinthodontia.  They  are  in  fact  habyrinthodonts,  with  simple  or  very 
slightly  inflected  ennuicl  of  the  teeth,  and  with  the  extent  of  the  exostosis  of 
the  cranial  bones  much  reduced.  This  character  has  been  much  overrated  bj 
some  authors.  In  the  Dendrerpcton  obt  u  sum  Cope  the  grooving  and  pit- 
ting exists  only  on  the  posterior  parts  of  the  cranium,  and  gradually  disappears 
anteriorly.     In  the  Alligator  m  i  s  s  i  ss  i  p  p  i  e  n  s  i  s  the  same  is  the  case. 

The  i»oints  in  which  they  have  been  said  to  resemble  the  Lacertilia,  are,  Ist, 
the  dermal  scales  ;  2d,  the  parietal  fontanelle;  3d,  possession  of  ribs.  All 'of 
these  features  belong  to  the  Labyrinthodontia ;  the  Xenorhachia  also  had 
scales.  Ou  the  other  hand,  the  two  occipital  condyles,  indicating  the  existence 
of  a  parasphenoid  bone,  distinguishes  it  at  once  from  all  the  Allantoid  verte- 
brata.  and  the  form  of  the  vertebne  is  verv  Batrachian.  In  the  Lacertilian 
families  of  Oeccouid.-iB  and  Hatteriid;c  only  we  have  biconcave  vertebra*,  but 
the  concavities  are  comparatively  shallow,  and  the  vertebrae  less  constricted 
medially  than  in  the  Microsauria.  Those  of  the  latter  are  much  like  those  of 
Salanmndcrs,  according  to  Prof.  Dawson's  figures. 

The  bones  figured  as  pelvic  are  unlike  those  of  any  Batrnchia  or  Lacertilia 
known  to  the  writer.     But  until  those  of  the  Labyrinthodontia  are  discovered, 
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we  cannot  assert  that  they  differ  from  the  latter.  The  long  spatuliform  ele- 
ments figured  as  pelvic  are,  perhaps,  scapulae,  which  are  of  not  very  different 
type  in  the  Trachystomata,  Proteida,  and  the  Ganocephala. 

The  only  species  included  in  this  tribe  in  which  inflections  of  the  enamel 
have  been  described,  is  the  Dendrerpeton  acadianum,  and  here  it  is  only 
at  the  base.  It  is,  however,  not  impossible  that  this  genus  should  not  be  asso- 
ciated with  Hylerpeton,  Oestocephalus,  etc.  The  genera  Urocordylus,  Cera- 
terpeton,  Lepterpeton,  Ophiderpeton  and  others  recently  described  by  Prof. 
Huxley,  also  belong  here. 

PELION  Wyman. 

In  litteris.  Ranicepa  Wyman,  Amer.  Jour.  Sci.  Arts,  1858,  158.    Not  of  Cuvier 
(Pediculati). 

Felion  lybllii  Wyman.     Raniceps  lyellii  Wyman,  1.  c. 

This  animal'differs  from  the  genus  Amphiharaus  in  the  well-ossified  verte- 
bral axis ;  no  remains  of  a  tail  with  elevated  neural  spines  exist  in  the  typo 
specimen,  and  no  ventral  scales  are  seen  in  it. 

Middle  Coal  Measures,  Jefferson  Co.,  Eastern  Ohio. 

HYLONOMUS    Dawson. 

Hylonomus  lyilli]  Dawson,  loc.  cit.  viii,  167. 
The  Joggins.  Xova  Scotia  Coal  Measures. 

Hylonomds  aciedentatds  Dawson,  1.  c.  viii,  258. 
Coal  Measures  ;  with  the  last. 

Hylonomus  wymanii  Dawson  1.  c.  viii,  270. 
Coal  Measures,  Nova  Scotia ;  with  the  last. 

PARIOSTEGUS  Cope. 

This  genus  is  represented  by  a  large  part  of  the  cranium  of  a  Batrachian 
from  the  triassic  coal  measures  of  Chatham  Co.,  North  Carolina.  If  not  a  Ba- 
trachian, it  could  only  belong  to  a  ganoid  fish,  but  though  some  of  its  charac- 
ters are  somewhat  ichthyic,  it  lacks  the  following  important  elements  of  the 
ganoid  structure,  i.  e.,  free  post-  and  suborbital  bones ;  postnarcal  cavities ; 
branchiostegal,  and  arched  branchihyal  bones.  On  the  other  hand  it  has  a 
large  preorbital,  bounding  the  frontal  and  maxillary  to  the  narcs,  and  the  inner 
border  of  the  orbit  as  in  Stegocephalous  Batrachia ;  also  a  postorbital  clement 
contributing  to  the  formation  of  an  extended  supratemporal  roof. 

Contrary  to  what  has  been  found  the  case  in  most  genera  of  Stegocephali, 
the  maxillary  appears  to  extend  posteriorly  to  a  free  termination,  as  in  modern 
Salamanders,  and  the  supra-temporal  bone  presents  a  very  prominent,  obtuse, 
arched  margin.  This  margin  extends  from  the  orbits  on  each  side,  and  is  in- 
curved towards  the  posterior  part  of  the  cranium.  There  is  therefore  no 
quadrat ojugal  piece. 

The  maxillary  and  mandibular  pieces  are  slender,  fl^at  bones,  as  in  Menopoma  ; 
the  form  of  the  posterior  or  articular  portion  of  the  latter  cannot  be  ascertained 
from  the  specimen.  The  more  or  less  exposed  part  of  the  median  region  of  the 
latter  exhibits  a  succession  of  shallow  transverse  notches,  enclosing  thirteen 
obtuse  elevations.  The  former  resemble  rudimental  lateral  alveolte  for  minute 
pleurodont  teeth.  A  few  other  similar  minute  ribs,  and  perhaps  a  minute 
curved  cone  without  sculpture,  are  the  only  other  indications  of  dentition. 

The  bones  of  the  upper  surface  of  the  cranium  are  most  readily  interpreted 
by  reference  to  those  of  Menopoma.  A  pair  of  narrow  nasals,  acuminate  be- 
hind, penetrate  between  the  frontals  as  far  posteriorly  as  the  posterior  margins 
of  the  orbits.  The  suture  between  these  is  very  distinct,  and  entirely  straight. 
The  preorbitals  extend  to  abovetheorbits,and  there  appear  to  cease  with  a  trans- 
verse suture.     Between  these  and  the  nasals  a  broad  triangular  element  enters 
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on  each  side,  not  attaining  the  probable  position  of  the  nostrils.  Each  ia  di- 
vided by  a  longitudinal  groove,  which  is  probably  a  suture,  and  which  would 
then  divide  the  frontaU  from  the  parietals.  The  frontals  would  then  divide 
the  parietals  entirely,  as  they  do  in  Menopoma  for  the  anterior  half  of  their 
length.  This  would  give  the  frontals  a  narrow  form,  acuminate  in  front,  and 
bounded  behind  by  a  regular  coarse,  zig-zag  transverse  suture.  The  craniiUB 
behind  tliis  point  is  rugose,  and  the  surface  not  well  preserved,  and  it  can  only 
be  said  that  two  irregular  grooves  converge  to  a  point  between  the  posterior 
extremities  of  the  frontals,  like  the  boundaries  of  the  supraoccipital.  The 
posterior  boundary  of  the  cranium  with  the  condyles  cannot  be  readily  deter- 
mined. When  the  postorbital  roof  bone  is  raised  up,  the  meeting  of  two  gnlar 
dermal  bones,  as  I  interpret  them,  is  seen.  One  of  these  is  a  plate  directed 
backwards  and  outwards,  bearing  minute  radiating  lines  on  its  upper  surface. 
It  meets  a  similar  tlat  ])late  directed  forwards  and  outwards,  with  similar  lines 
radiating  to  the  circumference.  The  inner  margins  of  these  ylates  were  not 
seen. 

The  orbits  are  remarkably  small,  and  situated  probably  near  the  middle  of 
the  longitudinal  measurement  of  the  cranium.  The  external  nares  are  not 
defined,  but  symmetrical  depressions  in  the  position  they  usually  occupy  in 
Salamanders  are  distinct. 

The  general  form  recalls  Menopoma,  particularly  the  necessarily  small  eyei. 
A  slender  curved  bone  with  a  slightly  dilated  and  truncate  extremity,  lying  by 
the  cranium  in  connection  with  the  mandible,  is  like  a  branchihyai  of  that 
genus.  Nevertheless  it  cannot  be  positively  assigned  to  this  gcnaS|  as  numer- 
ous scales  of  cycloid  fishes  arc  on  the  same  block. 

pARiosTEdus  MTora  Cope. 

The  surfaces  of  the  cranial  bones  are  little  sculptured ;  there  are  small  ta- 
berculit'orm  elevations  on  the  parietals  and  more  numerous  ones  on  the  pre- 
orbitals.  The  postorbitals  show  the  strongest  markings  of  elongate  pits  which 
ra<iiate  to  their  circumference,  leaving  a  smooth  obtuse  border.  The  nasals 
present  a  series  of  small  warts  at  a  little  distance  on  each  side  of  their  com- 
mon suture,  and  transverse  to  it.  The  surface  of  the  maxillary  is  marked  with 
longitudional  grooves  and  shallow  pits. 

No  suture  separating  maxillaries  and  premaxillaries  can  be  traced  with  cer- 
tainty, though  the  bones  of  the  jaw  arc  interrupted  at  the  usual  place  of  sutare, 
opposite  the  nostril. 

Meaaurcmenta, 

Lin. 

Length  of  specimen  (including  mandible^ 18 

Width  between  outer  convexities  postorbitals 17 

"  "         inner  borders  orbits ll 

*'       of  same  without  preorbitals 8 

"       of  nasals  at  middle 2-5 

"       orbit 1-5 

Length  of  frontal  nasal  premaxillary 11. 

''  '<  supposed  branchihyai 12. 

The  name  is  derived  from  the  roof-like  postorbitals  with  free  lateral  margin. 

Localiti/. — Coal  bed  of  the  Keuper  Triassic,  Chatham  Co.,  North  Carolina. 
The  species  was  discovered  by  Prof.  Jos.  Leidy,  who  handed  it  to  me  for  de- 
scription.    It  is  in  the  Museum  of  the  Academy  of  Nat.  Sciences  of  this  city. 

DENDRERPETON  Owen. 

Journal  Geol,  Soc.  London,  1853,  p.  81. 

In  the  form  of  the  cranium  this  genus  differs  from  Brachydectes  and  Ophi- 
derpeton,  much  as  Menopoma  does  from  Amphiuma.  Two  species  appear  to 
have  left  their  remains  in  the  coal  measures  at  Linton,  Ohio. 
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Dbkdbbrpetok  obtusum  Cope. 

This  species  is  known  by  a  partially  preserved  cranium.  The  superior  sur- 
face is  exposed,  the  outlines  of  the  jaws  and  orbits  are  well  preserrcd,  with  the 
occipital  condyles.  The  os-quadratum  is  directed  obliquely  backwards,  and 
the  angle  of  the  mandible  extends  to  a  line  a  little  behind  that  of  the  occipital 
condyles.  The  zygomatic  arch  exists  in  a  position  similar  to  that  in  which  it 
may  be  seen  in  a  few  genera  of  Anura,  as  Discoglossus  and  Pclobates.  It  ex- 
tends downwards  and  forwards  from  the  suprasquamosal  to  the  maxillary 
region,  but  whether  it  is  homologically  squamosal  or  malar,  the  specimen  can- 
not show.  The  postorbital  is  present  as  well,  and  with  the  last,  and  the  su- 
pratemporal  forms  the  bony  roof  of  the  temporal  fossa.  A  piece  which  may 
be  the  pre-  and  postfrontals  combined,  borders  the  inner  superior  margin  of 
the  orbit ;  it  widens  posteriorly,  where  it  has  contact  with  the  parietal,  etc., 
and  narrows  in  front.  Supra-occipitals  form  together  a  broad  triangle  on 
the  upper  plane  of  the  cranium,  of  less  extent  than  the  adjoining  supratcmporal. 
The  latter  elements  are  pitted,  and  towards  their  margins  radiate  grooved. 
These  sculpturings  grow  less  on  the  margins  of  the  supratemporal,  and  the 
portions  of  the  surface  of  the  more  anterior  element  remaining  are  so  slightly 
marked  as  to  give  the  impression  that  the  sculpturing  in  this  species  is  much 
less  than  in  others  of  the  genus.  A  few  beaded  ridges  are  all  that  remain  on 
a  few  of  the  parietals  and  postorbitals ;  the  maxillaries  have  a  slightly 
stronger  sculpture  seen  in  a  few  spots. 

The  general  form  of  skull  is  elongate  behind,  and  much  shortened  in  front  of 
the  orbits.  The  orbits  are  thus  altogether  in  front  of  a  line  equally  dividing 
the  cranium  transversely,  while  in  the  D.  acadianum  Ow.  they  are  in  the 
middle  of  the  skull.  The  outline  of  the  muzzle  in  one  species  is  thin,  broad, 
rounded,  as  in  the  Menopoma  allegheniensis,  while  in  the  latter  it  is  ovate 
and  produced. 

The  parietal  bones  extend  to  opposite  the  posterior  margins  of  the  orbits,  are 
then  gradually  contracted  and  form  an  acuminate  prolongation  on  each  side 
the  wedge-shaped  frontals.  The  prefrontals  are  thickened  on  each  side  the 
front,  behind  the  external  nares.  The  sutures  defining  the  frontals  anteriorly, 
the  nasals,  and  the  premaxillaries  behind,  cannot  be  made  out.  The  median 
longitudinal  suture  is  a  marked  and  zigzag  one,  and  can  be  seen  as  far  post- 
eriorly as  the  anterior  margin  of  the  orbits.  The  external  nostrils  are  large 
and  opposite  the  inner  margin  of  the  orbit  on  each  side.  This  separation  of 
the  nares  is  associated  with  a  greater  transverse  extent  of  the  premaxillaries 
than  in  some  of  the  genera.  These  have  been  set  with  numerous  teeth,  judg- 
ing by  their  small  impressions ;  no  larger  ones  have  left  traces,  and  no 
traces  of  any  on  the  maxillaries.  The  teeth  of  the  genera  before  described 
are  all  much  larger  relatively,  indicating  still  further  the  diversity  between 
them. 

A  fragment  of  mandible  remains,  but  without  teeth  or  external  surface.  It 
shows  a  largo  internal  canal. 

Measurements, 

Lines. 

Total  length  cranium 25*5 

Width  cranium  3  lines  behind  orbits 24 

»*       between  orbits 7*5 

*'  *'       nares 5- 

"  **       occipital  condyles 2*2 

"       of  supraoccipital  bones 6 

**       of  right  parietal 6 

Extent  of  premaxillaries 8*7 

Length  orbit 6 

From  the  Coal  Measures  at  Linton,  Columbiana  Co.,  Ohio,  (West  Pennsylva- 
nia Basin).     Discovered  by  Dr.  John  S.  Newberry. 
Another  cranium  accompanies  the  collection  which  belongs  to  a  species  dis- 
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tinctfrom  the  last.  The  muzzle  is  not  so  broadly  rounded,  and  the  premai- 
illary  toeth  arc  relatively  much  larger.  The  sculpture  is  more  delicate,  with 
the  ridffvs  more  acute.  The  orbits  and  uares  are  not  de6ned.  The  maxillary  if 
well  preserved  tor  a  length  of  an  inch ;  its  teeth  are  smaller  than  the  premax- 
illarics ;  I  count  four  in  a  line ;  crown  simple  conic.  External  surface  of 
maxillary  not  very  strongly  sculptured. 

This  species  cannot  be  referred  to  its  genus  without  further  material.  I 
therefore  do  not  name  it,  hoping  to  avoid  the  unworthy  practice  of  some,  who 
give  proftpective  names — to  be  appli^'d  to  other  peoples  future  discoreries,  and 
the  like. 

Dendrerpkton  acadiancm  Owen,  Quart.  Journ.  Geol.  Soc,  x,  1863,  81.     Daw- 
son loc.  cit. 
Coal  Measures  :  Joggins  of  Nova  Scotia. 

Den'drkupkton  owRNii  Dawsou,  Canadian  Naturalist  and  Geologist,  Tiii|161. 
Cual  Measures  :  as  the  last. 

HYLERPETON  Owen. 

Hyleupeton  DAWSON  I  Oweu,  Journ.  Geol.  Soc.  Lond.,  1863,    241.     Dawson. 
Canadian  Naturalist  and  Geologit;t,  viii,  272. 
Carboniferous  Coal  Measures.    The  Joggins,  Nova  Scotia. 

BRACHYDECTES  Cope. 

This  genus  is  indicated  by  two  rami  of  a  mandible,  and  a  portion  of  a  pre- 
maxillary  only.  These,  when  compared  with  those  of  Oestocephalneiand  Dendrer- 
peton  from  the  same  locality,  and  with  others  described  by  anthors,  are  so 
much  stouter,  i.  e.  shorter  and  more  elevated,  that  they  evidently  pertained  to 
a  genus  not  hitherto  known.  The  genus  further  differs  from  Oestocephalus  in 
having  the  teeth  of  equal  size  to  the  posterior  parts  of  the  series,  that  is  to  the 
base  vt'  the  elevated  coronoid  process.  The  teeth  are  elongate  cylindric  conef, 
with  Uieir  acute  tips  turned  a  little  posteriorly.  The  fractured  ones  display  a 
large  pulp  cavity.  The  three  premaxillaries  preserved  are  similar  but  without 
curvature  of  the  tips.  They  do  not  exhibit  striie  or  any  other  sculptnrv.  So 
far  AS  the  remains  known  go,  the  genus  is  nearer  Hylerpeton  than  any  other. 
TJie  latter  does  not  give  any  indication  of  the  very  elevated  coronoid  process 
of  Hrachydectes,  tJiough  the  external  portion  of  the  dental  bone  in  that  region 
being  lost,  little  can  be  said  about  it.  Prof.  Owen's  plate  indicates  a  ramus 
whose  deptli  at  the  last  tooth  enters  8^  times  the  total  length.  In  our  species 
tliis  depth  enters  about  five  times.  There  are  at  least  nine  teeth  in  the  Nova 
tScotian  species  ;  seven  in  the  present  one. 

Brachydectks  nkwderhyi  Cope. 

This  s])ecies  is  represented  by  one  nearly  ]>erfect  ramus  mandlbuli,  one  den- 
tary  bone,  and  one  premaxillary  probably  not  complete. 

The  tlentary  bone  aitpuars  to  have  been  attached  by  suture  to  the  articular 
and  angular,  as  its  free  margin  has  very  much  tlie  outline  of  that  suture  in 
Aniphiuma  and  li/.ards.  The  coronoid  process  would  also  seem  to  be  a  part 
of  the  Bunie  bone  as  in  Aniphiuma  and  Menopoma,  and  not  composed  of  a 
coronoid  bone  as  in  lizards.  It  rises  immediately  behind  the  last  tooth,  and 
dis])lays  no  suture. 

The  lower  ])oriion  of  the  dentary  is  prolonged  into  an  acute  angle.  This  is 
separated  by  a  deep  and  wide  concavity  from  the  superior  posterior  prolonga- 
tion, which  is  obtuse  and  rises  at  once  into  the  coronoid  process.  Teeth  on 
this  dentary  seven ;  the  same  number  is  on  the  ])reserved  ramus  ;  this  number 
I  suspect  to  be  complete  or  nearly  so.  The  teeth  terminate  at  the  obvioos 
tenninatiou  of  each  ramus,  which  is  it  is  true  slightly  obscured.  The  teeth 
are  the  longest  of  the  Micro»auria  in  relation  to  the  depth  of  the  ramus,  equal- 
ling the  largest  in  Ophiderpeton.     They  are  doubtless  exposed,  as  arc  some  of 
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those  of  the  last  named  gen  as,  by  the  splitting  awaj  of  the  outer  parapet  of  the 
dentary  bone.  As  no  traces  of  alveoli  have  been  thus  rendered  visible,  I 
suspect  the  dentition  to  have  been  pleurodont,  as  in  existing  Batrachia. 

No  external  surface  of  the  mandible  remains,  but  there  are  no  impressions  of 
sculpture  on  the  matrix.  A  little  external  face  of  the  premaxillary  displays 
none. 

Measurements, 

Lines. 

Preserved  length  of  ramus  (imperfect) II. 

Depth  at  last  tooth .'. 2. 

Length  of  exposed  tooth 1*7 

"       dentary 7-5 

Depth  at  coronoid 3-5 

"       at  first  tooth 1-3 

SAUROPLEURA  Cope. 

Neural  and  haemal  elements  of  the  caudal  vcrtcbrse  elong^e,  distally  dilated 
and  grooved,  attached  by  contracted  bases.  Ventral  asf^ct  defended  by  a 
series  of  oblique  dermal  ribs  on  each  side,  which  meet  anteriorly  on  the  median 
line.     Limbs  distinctly  developed.     Ribs  long,  well  developed.     Scales  none. 

No  dermal  bones  have  been  discovered,  nor  are  any  portions  of  the  cranium 
known. 

This  genus  is  allied  to  the  Urocordylus  of  Huxley,  recently  discovered  in  the 
coal  measures  in  Leinster,  Ireland.  It  differs  only  in  the  presence  of  elongate 
lizard-like  ribs  (whence  the  name),  and  in  the  absence  of ''  oat-shapcd  scales" 
of  the  upper  surfaces. 

It  is  a  matter  of  much  interest  in  American  palaeontology  that  this  remark- 
able type  should  be  found  to  occur  in  our  coal  measures.  It  was  first  announced 
by  Dr.  Newberry  at  the  meeting  of  the  American  Association  for  the  advance- 
ment of  Science  for  1867  (see  Proceedings,  p.  144),  as  a  supposed  Urocordylus, 
occurring  with  Ophiderpeton.  I||  mentioned  at  the  same  time  the  discovery 
of  the  ganoid  Dinichthys  Newb.^ 

The  forms  discovered  by  Dr.  Newberry  have  an  interesting  relation  to  those 
of  Ireland,  such  as  types  of  the  present  period  frequently  present. 

The  genera. may  be  thus  parallelized;  where  no  representation  exists,  we 
may  look  forward  to  a  future  discovery  to  supply  the  present  want : 

Ceraterpeton  Huxl.,        represented  by 

Urocordylus  Huxl.,  ^'  '^        Sauropleura  Cope. 


((  (( 


Lepterpeton  Huxl., 

Dolichosoma  Huxl.,  "  *^         Molgophis  Cope. 

Ophiderpeton  Huxl.,  *^  "        Oestocephalus  Cope. 

Brachydectes  Cope. 
Herpetocephalus  Huxl.,  ?        ?  Dendrcrpeton  Ow. 

Of  the  American  genera,  Sauropleura  and  Oestocephalus  exhibit  the  peculiar 
▼entral  dermal  armature  of  Urocordylus  and  Ophiderpeton,  while  Molgophis 
does  not  possess  it,  nor  Dendrerpeton,  if  our  species  truly  belongs  there. 

The  museum  of  Columbia  College,  New  Vork,  contains  portions  of  two  spe- 
cies of  Sauropleura,  but  both  unfortunately  represented  by  portions  only  of  the 
vertebral  column.  These  are,  though  closely  resembling  the  species  described 
by  Prof.  Huxley,  sufficient  to  demonstrate  marked  generic  distinction.  This  is 
further  established  by  the  remains  of  the  trunk  of  a  third,  and  larger  species, 
whose  relationships  can  be  shown  to  lie  within  this  genus.  This  individual 
has  been  spread  over  a  surface  of  the  coal  slate,  exhibiting  ventral  armature, 
dorsal  region  with  ribs,  and  anterior  and  posterior  limbs.  Of  skull  and  caudal 
vertebras  nothing  remains. 

The  dermal  riblets  are  arranged  as  in  Urocordylus,  i.  ^.,  in  parallel  lines  di- 
rected obliquely  forwards  and  continuous  on  the  median  linC|  forming  there  a 
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chevrun,  directed  forwards.     The  striso  are  not  so  closely  placed  as  in  U.  pec• 
t  i  n  a  t  n  s  ,  but  are  separated  by  grooves  wider  than  themselves. 

The  huiiieru3,  ulna,  and  ra<lius  are  rather  stout,  and  of  a  size  relative  to  the 
body,  as  in  common  types  of  existing  Sanria ;  the  ulna  and  radius  separate. 
There  is  no  carpus,  but  five  well-developed  digits  have  phalanges  in  the  follow- 
ing numbers,  commencing  on  the  inside  :  3 — 4 — 5 — 6 — 5.  The  last  phalange 
of  the  second  is  obscured,  and  it  is  not  positive  that  the  number  is  as  given  ; 
it  is  uioro  probable  than  that  it  should  have  been  3.  The  outer  toe  has  bcea 
more  slender  than  the  others ;  the  distal  phalanges  of  all  the  toes  are  short 
conic,  as  in  Salamanders.  Thus  this  form  differs  much  from  AmphibamQi, 
where  the  numbers  are  3 — 3 — 4 — 5 — 4,  showing  a  lower  developement  of 
limbs. 

The  ribs  are  long  and  curved,  as  in  Reptiles,  and  judging  by  their  distancei 
the  vertebne  are  short ;  the  latter  are  not  well  defined,  but  there  is  no  indica* 
tion  of  prominent  spines  of  any  kind. 

The  ])elvic  bones  and  portions  of  those  of  the  hind  limbs  are  present,  bat  so 
obscure  and  confused  as  not  to  be  made  out.  Enough  remains  to  Bhow  that 
the  hind  limbs  aff  considerably  larger  than  the  anterior. 

Sacjruplkura  DiaiTATA  Cope. 

This  species  had  a  length  of  body  about  equal  to  that  of  a  fully-g^own  Chft- 
maeleo  vulgaris  of  the  largest  size,  or  of  a  half-grown  Menopoma.  Thirteen 
ribs  on  one,  an<l  several  on  the  other  side,  are  preserved ;  where  they  terminate, 
probably  at  the  pelvic  region,  some  small  or  rudimental  ribs  project  from  the 
two  or  three  first  caudals.  Three  ribs  and  their  interspaces  extend  over  five 
lines.  The  humerus  is  broken,  but  its  length  can  be  clearly  made  out  to  be 
seven  lines ;  it  has  no  condyle,  and  is  dilated  at  both  extremities.  The  ulna 
and  radius  are  distinct,  truncate,  hollow,  and  dilated  at  the  ends.  Length  of 
ulna  5*1  lines,  distal  width  1*8  lines.  Carpus  not  ossified.  The  fourth  toe  if 
consiilerably  longer  than  the  others,  the  fifth  is  next,  and  reaches  the  basal 
third  of  the  antepenult  phalange  of  the  fourth ;  the  third  is  very  little  shorter; 
the  first  is  not  ({uite  so  long  as  the  first  tw#of  the  third.  The  bones  of  the 
hind  limb  are  not  readily  distinguished.  They  are  evidently  much  longer  and 
larger  than  the  anterior;  no  part  of  a  foot  is  preserved. 

This  form  is  probably  allied  to  Urocordylus.  It  has  relatively  much  stronger 
ribs  in  relation  to  the  vertebra,'  than  we  iiave  seen  in  that  gcnil^,  and  there  is 
no  evidence  of  the  existence  of  the  peculiarly  formed  spines  of  the  vertebrte 
characterizing  the  latter.  The  limbs  are  relatively  much  stronger  than  in 
Ophiderpeton,  and  it  lacks  the  peculiar  dermal  armature  of  that  genus. 

SArROPLKniA  PECTiXATA  Cope. 

This  species  is  re[»re3ente»l  by  portions  of  the  vertebral  columns  of  four  indi- 
viduals. In  two  of  these,  vertebnil  centra  are  discoverable;  in  one  quite  defi- 
nitely.    They  are  slightly  constricted  medially,  and  without  ridge  or  process. 

The  neural  and  haemal  spines  of  superior  and  inferior  lines  are  similar,  and 
in  the  specimens  undistinguishable.  The  dilated  portions  form  nearly  cqni- 
lateral  triangles,  which  stand  on  moderately  short  pedicels.  They  are  weakly 
ridged,  and  each  ridge  is  prolonged  into  a  narrow  acute  tooth,  beyond  the 
margin,  of  which  eleven  may  be  counted  on  one  of  the  best  preserved.  The 
longitudinal  striu.'  are  terminated  near  the  pedicel  by  two  others,  which  croM 
obliquely  from  each  side,  and,  meeting,  present  an  appearance  similar  to  an 
overlap]>ing  of  each  margin.     The  edges  of  the  spines  form  a  continuous  line. 

As  in  the  other  species,  there  are  no  indications  of  other  processes,  nor  of 
ilcrmal  scales. 

The  snialleiait  of  the  specimens  shows  that  in  front  of  the  region  furnished 
with  the  peculiar  spines  described,  the  body  is  furnished  with  a  mass  of  bristle- 
or  hair-like  scales.  The  grooved  neural  spines  are  slightly  displaced  anteri- 
orly, and  the  bristle-like  mass  looks  like  a  continuation  of  their  strise,  and  it  is 
not  easy  to  find  any  line  of  demarkation  between  them.     The  serrate  spines  are 
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continued  further  forward  on  one  side  than  the  other.  These  linear  scales 
were  arranged  as  in  other  genera,  in  lines  which  converge  forwards  to  the  me- 
dian line.  They  are  somewhat  obscured  in  the  specimen,  but  it  can  bo  de- 
termined that  they  are  continuous  on  the  median  line.  Whether  this  is  the 
posterior  or  anterior  portion  of  the  body  cannot  positively  be  determined  from 
the  specimen ;  it  is,  however,  most  likely  the  posterior,  for  near  the  posterior 
portion  of  the  striate  surface  a  weak  pair  of  limbs  is  given  off  on  each  side.  On 
the  right,  a  moderately  stout  ?  femur  is  followed  by  a  broken  tibia  and  fibula, 
and  by  five  slender,  closely  appressed  metatarsals.  The  lust  are  about  two- 
fifths  as  long  as  the  space  between  them  and^he  femur;  beyond  them  a  few 
slender  phalanges  are  moderately  diifitinctly  denned.  The  tibia  is  more  distinct 
on  the  left,  but  no  tarsus  or  phalanges ;  some  of  the  metatarsals  are  preserved 
hei^p  also.  Length  of  limb  to  end  of  metatarsals  equal  to  five  vertebra;  in  juxta- 
position, measured  along  the  edges  of  the  neural  spines.  The  limb  has  beea 
•lender,  especially  the  hand. 

The  above  specimen  enables  me  to  assign,  as  the  ventral  armature  of  this 
•pecies,  a  closely  packed  scries  of  V-shaped  grooves,  which  lie  in  connection 
with  an  obscure  vertebral  column,  on  the  block  containing  one  of  the  typical 
specimens  of  this  species.  They  are  not  continuous  with  any  of  the  series  ex- 
hibited on  other  parts  of  the  block  ;  some  of  these  at  least  arc  the  doublings  of 
the  slender  animal,  and  this  ventral  portion  has  been  displaced.  The  grooves 
are  perhaps  the  impressions  of  ha^mapophysial  rods,  vastly  more  numerous, 
however,  than  the  number  of  vertebra* ;  perhaps  they  are  rather  the  dermal 
armature.  Huxley  figures  a  portion  of  this  as  on  the  block  with  UrocordyluB 
wan  desfordii  ,  but  does  not  refer  it  to  its  precise  relation  to  the  animal. 
A  few  well-developed  ribs  are  preserved  with  this  portion, — the  only  ones  I 
can  refer  to  this  species.  The  vertebra'  are  partly  enclosed  in  matrix,  partly 
impressions.  The  neural  spines,  though  expanded  antero-posteriorly,  are  less 
elevated  than  in  the  caudal  region,  and  have  left  no  traces  of  their  character- 
istic ribs  or  serration. 

The  number  of  spines  in  the  type  specimens  is  six  in  a  half-inch ;  in  the 
•mallest,  just  described,  ten  in  the  same  distance.  The  height  of  the  spine  in 
the  former  is  1*15  lines. 

As  the  characters  of  this  species  are  most  determinable,  1  regard  it  as  the 
type  of  the  genus  Sauropleura. 

Sadropleura  remex  Cope. 

This  species  is  larger  than  the  S.  pectinata,  and  about  equal  to  the  Uro- 
cordylns  waudesfordii  Huxl.  The  caudal  spines  differ  from  both  in  the 
greater  attenuation  of  the  haemal  series,  aud  the  presence  of  a  basal  lamina  on 
the  neural. 

It  is  represented  by  a  portion  of  the  vertebral  column  three  inches  in  length. 
In  this  space  may  be  counted  twenty-four  vertebra;  Such  of  the  latter  whose 
outlines  are  visible  display  t;entra,  characteristic  of  the  genus;  their  terminal 
concavities  conic,  with  apices  meeting  medially;  zygapophyscs  present;  and 
their  length  a  little  greater  than  their  depth. 

The  characteristics  of  the  species  are  the  remarkable  length  and  slenderness 
of  the  fan-shaped  neural  and  haemal  spines,  and  the  absence  of  an  acute  serra- 
tion on  their  margins.  In  this  species  the  spines  have  a  lamiiiiform  expansion 
at  the  base  in  their  planes.  In  the  other  species  here  described  these  spinea 
are  not  only  relatively  broader  and  more  fan-shaped,  but  they  are  acutely  ser- 
rate on  the  margin  and  constricted  at  the  base. 

In  S.  r  e  m  e  X  the  dilated  neural  spines  are  a  little  more  than  three  times  as 
long  as  they  are  distally  wide,  while  the  haemal  spines  are  a  little  narrower. 
The  neural  spines  stand  about  the  middle  of  the  centrum.  The  basal  half  i» 
furnished  with  an  anterior  ala,  which  leaves  the  anterior  margin  rather  ab- 
ruptly and  extends  to  the  next  spine  in  advance.  It  returns  gradually  to  the 
centrum  and  is  separated  from  the  articular  face  of  the  latter  by  a  notch.     A 
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similar  ala  exists  on  the  posterior  mar^inn  of  the  nearal  spine,  which  extend? 
for  a  shorter  distance  above  the  base,  and  is  narrower  than  the  anterior.  Each 
spine  presents  a  median  groove  on  its  surface,  which  extends  half  wav  to  the 
base  or  further ;  on  each  side  of  this  are  some  three  other  fp-ooves, 
which  extend  but  a  short  distance  ;  surface  otherwise  smooth.  The  ends  of 
the  K»'ot>^'es  slightly  notch  the  truncated  end  of  the  spine. 

The  hiiMual  spines  are  on  the  posterior  portions  of  the  centra,  and  in  con- 
tact with  the  anterior  part  of  the  ba.^is  of  those  succeeding.  They  are  withont 
the  dilatations  of  the  neural  spines,  and  are  directed  rather  more  obliquely 
backwards.  Ther  are  similarly  grooved,  though  without  that  so  distiuctlv 
median,  seen  in  the  neural  series. 

Both  neural  and  h.emal  spines  become  larger  towards  the  posterior  part  of 
the  vertebral  column.  There  appear  to  be  no  zygapophyses  nor  diapophyie^, 
nor  rudiments  of  ribs.  The  centra  are  rather  stout,  and  somewhat  constricted 
medially.     There  are  no  traces  of  dermal  armature  of  any  kind. 

Measurementa. 

Liinep. 

Length  of  a  posterior  centrum 1*2 

Depth     "  '*  ♦• 1- 

Length  neural  spine  of  adjoining  vertebra 4-4 

Basal  width 1*4 

Median  width '9 

Distal  width l-l 

Length  of  a  more  anterior  neural  spine 4*3 

Distal  width     "  "  '»         ♦•     1-5 

"     anterior  hsemal  spine 4 

"     width  '*  ••    1-4 

From  the  Coal  Measures,  the  Western  Pennsylvania  and  Ohio  Bituminous 
Basin,  at  Linton,  Columbiana  Co.,  Ohio,  near  the  Ohio  River.  Prof.  J.  S. 
Newberry. 

ffiSTOCEPHALUS  Cope. 

This  genus  is  known  from  a  single  species  as  yet.  As  before  remarked,  it 
represents  in  nian^  respects  the  Ophiderpeton  of  Huxley,  and  has  been  alluiled 
to  by  Dr.  Newberry  as  the  same.  It,  however,  differs  markedly  in  the  narrow 
laneeolale  form  of  the  head,  with  probable  accompanying  peculiarities  uf  de- 
tail, and  in  the  ))resence  of  limbs,  which  have  not  been  found  in  the  Irish 
genu?.  The  i\)rm  of  the  head  is  somewhat  nearer  that  of  Lepterpeton  IIuxL, 
but  the  limbs  of  the  American  genus  have  as  yet  been  seen  as  one  pair  only, 
and  very  small,  while  in  Lepterpeton  there  are  two  pairs,  which  are  large. 
The  general  form  of  the  body  of  Oestocephalus  is  more  snake-like. 

In  more  detail,  we  have  an  elongate  lanceolate  head  with  little  or  no  sculp- 
turing of  the  exU^rnal  surface  of  the  bones.  The  angles  of  the  mandibles  are 
much  prolonged  backwards  as  in  Archegosaurus  and  frogs,  and  the  well  de- 
veloped ribs  commence  but  a  short  distance  behind  the  head.  The  vertebrK 
are  slender,  and  furnished  with  well  developed  diapophyses.  A  pair  of  sym- 
metrical bones,  who:?e  impressions  are  seen  posterior  to  the  occipital  region, 
look  like  ceratohyais  or  small  scapulte,  and  one  of  them  is  continuous  with 
a  second  piece,  which  occupies  the  place  of  a  humerus.  A  third  piece  followp, 
which  is  ])robabIy  ulna;  no  radius  or  manus  is  preserved.  This  then  is  a 
rudimental  fore  limb,  situate  very  close  to  the  head.-  The  skin  has  been  occu- 
pied by  a  great  number  of  closely  packed,  curved,  spine-shaped  scales.  They 
have  occupied  the  ventral  integument  passing  from  the  median  line  of  the  belly 
outwards  and  posteriorly,  having  acute  tips  which  may  have  penetrated  the 
skin  on  each  side  ;  whether  such  tegumentary  spines  protected  the  back  can- 
not now  be  determined. 
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Oestocbphalus  amphiuminus  Cope. 

This  species  is  represented  by  the  imperfect  crania  and  anterior  portions  of 
the  bodies  of  two  individuals.  They  indicate  an  afnimal  of  the  average  size  of 
the  Amphiuma  means. 

The  extremities  of  the  vertebrap  are  deeply  concave,  but  the  centra  are  so 
long  as  to  prevent  the  concavities  entering  more  than  one-fifth  of  the  latter, 
each.  The  diapophyses  are  behind  tlic  middle,  and  are  broad,  curved  back- 
wards, and  acuminate,  as  in  Amphiuma.  The  centra  have  a  prominent  median 
line  below,  with  a  longitudinal  concavity  on. each  side.  Five  of  them  a  little 
exceed  an  inch  in  length.  Neural  spines  are  nowhere  visible.  The  humerus 
is  longer  than  the  scapula  and  is  considerably  dilated  distally  ;  the  scapula 
slightly  dilated  at  its  superior  extremity. 

The  dermal  armature  commences  immediately  behind  the  head,  and  forms  a 
band  of  i4  lines  in  width  ;  measuring  across  the  spine- like  scales,  in  a  width 
of  a  line,,  four  cylinders  may  he  counted.  The  external  portions  are  carried 
backwards,  the  interior  nearly  straight,  those  of  the  anterior  more  delicate 
than  the  posterior. 

The  head  is  wedge-shaped  with  regularly  acuminate  sides.  The  top  of  the 
cranium  is  somewhat  broken  in  the  specimen ;  the  portions  preserved  are 
smooth,  and  the  longitudinal  suture  is  distinct  for  a  considerable  distance.  The 
angle  of  the  mandible  is  produced  considerably  behind  the  occiput  and  is 
enlarged  and  rounded.  The  end  of  the  muzzle  is  broken  away,  and  the  region 
of  the  orbits  so  fractured  as  to  render  their  precise  location  uncertain.  The 
superficial  layer  of  the  cranial  bones  is  nowhere  clearly  visible,  so  that  it  can- 
not be  ascertained  whether  it  is  sculptured  or  not.  The  quadrate  bone  pro- 
jects well  posteriorly.  8ome  fragments  indicate  small  cylindric  teeth,  as  in 
Amphibamus,  but  they  are  not  charaoteristic. 

Meaaurementa. 

Lines. 

Length  cranium  without  muzzle 17*3 

Width  "        posteriorly lir> 

Lehgth   scapula 2*1 

'*       humerus 2*5 

^'      of  sixth  vertebra  from  skull ii 

Extent  diapophyses 3*5 

Width  centrum 1*5 

This  species  was  discovered  by  Prof.  Jno.  S.  Xcwberry,  at  Linton,  Eastern 
Ohio,  in  the  slate  of  the  coal  measures.     Mus.  Columbia  College. 

The  characters  of  the  genus  are  further  shown  by  a  part  of  another  indi- 
vidual in  the  same  coal  slate  matrix.  The  cranium  and  anterior  portion  of  the 
vertebral  column  only  are  preserved,  the  latter  so  much  injured  as  to  render 
the  vertebral  characters  very  obscure.  As  in  the  other,  the  bristle-like  scales 
extend  along  the  dorsal  region  to  near  the  cranium.  The  anterior  two-fifths  of  the 
ventral  side  shows  a  large  number  of  small  oval  scale- like  bodies,  which 
belonged  undoubtedly  to  the  animal  and  were  probably  dermal  scales.  They 
are,  however,  neither  regular  in  form  or  position.  Close  behind  the  head  two 
or  three  long  bones  of  the  fore  limbs  have  been  exposed.  They  are  slender, 
and  similar  to  those  of  the  last  specimen. 

The  cranium,  though  without  the  muzzle,  shows  its  long  wedge  shape.  The 
maxillary  bone  cannot  be  distinguished,  nor  cau  the  orbits  be  made  out ;  one 
ramus  mandibuli  is  pretty  well  preserved ;  it  shows  no  corouoid  process. 
Twenty-one  teeth  may  be  counted  on  a  portion  a  little  more  than  one-third  its 
length.  The  anterior  eleven  of  these  are  abruptly  longer  and  stouter  than  the 
others.  They  are,  except  a  few  most  anterior,  in  pairs,  t.  e.  with  a  slight  va- 
cancy between  every  two.  The  larger  ones  were  broken  at  the  bases,  exhibit 
a  moderate  pulp  cavity ;  the  smaller,  a  large  one  extending  to  near  the  tip. 
Several,  though  not  all  of  the  larger  teeth,  display  a  shallow  groove  on  the  ex- 
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ternal  face  to  near  the  tip,  which  is  probably  owing  to  pressare,  And  a  partitl 
crushing.  Tlic  points  of  the  larger  teeth  are  rather  abruptly  acute,  and  turned 
abruptly  baclcwards.  A  portion  of  their  increased  length  (*25)  is  to  be  attrib- 
uted to  the  splitting  off  of  the  external  dentary  margin,  and  the  exposure  of 
the  roots.  No  alveoli  are  shown,  and  the  dentition  is  probably  pleurodont, 
with  anchylosis  of  expanded  base  as  in  true  Labyrinthodonts. 

MOLGOPHIS  Cope. 

This  genus  is  established  on  remains  represented  by  three  specimens,  which 
are  two  series  of  dorsal  vertebrae  with  ribs,  and  a  scries  of  caudals.  One  of 
the  dorsal  series  embraces  sixteen  vertebne,  the  other  fourteen ;  the  caudal 
series,  twenty-two. 

From  its  serpentine  form  this  genus  may  be  compared  with  the4)o1ichoiomA 
of  Huxley,  though  a  close  relation  does  not  exist  between  them.  In  the  Irish 
genus  the  series  of  caudal  vertebrs  is  quite  short,  and  the  ribs  are*short  and 
but  little  curved.  In  .Molgophis  the  tail  has  been  like  that  of  an  elongate  ser- 
pent, and  the  ribs  are  as  well  developed  as  those  of  many  reptiles. 

Though  no  limbs  or  arches  can  be  certainly  found,  a  rather  quadrate,  paral- 
Iclogrammic  piece,  about  as  long  as  the  diameter  of  a  vertebra,  may  be  a 
femur.     This  is,  however,  very  doubtful. 

The  characters  of  the  genus  are,  a  long  serpentine  body,  without  dermal 
armature,  so  far  as  discoverable  ;  the  vertebrae  large  and  broad,  with  very 
prominent  zygapophyses  and  moderate  neural  spine,  those  of  the  caudals  with- 
out narrowed  bases  (and  grooved  or  serrate  edges,  most  probably).  ?  Limbs 
and  cranium  unknown.  • 

This  genus  differs  from  Urocordylus  in  its  caudal  vertebrw,  and  from  Ophi- 
derpcton  in  its  dorsals ;  the  latter,  in  th'oir  zygapophyses  projecting  laterally, 
resemble  those  of  Amphtuma.  It  differs  from  Sauropleura  in  the  absence  of 
ventral  dermal  bands  and  in  the  longer  body,  without  indication  of  limbs.  The 
size  of  the  vertebne  would  indicate  a  body  of  the  size  of  a  rattlesnake,  (C. 
h  o  r  r  i  d  a),  and  therefore  too  large  for  the  species  named  Brachydectcs  n  ^  w- 
b  e  r  r  V  i. 

The  ribs  are  long,  and  though  the  head  is  not  bifurcate,  there  appear  to  be 
both  tubercle  and  head  on  the  dilated  extremity.  They  show  themselves,  where 
crushed,  to  have  had  a  large  median  vacuity. 

MoLGoriiis  MACRUBUS  Cope. 

The  neural  arches,  viewed  from  above,  have  a  posterior  V-  shaped  outline, 
from  the  fact  that  the  broad  zygapophyses  meet  ou  the  median  line,  and  spread 
out  distally  over  the  broad  anterior  ones  adjoining.  The  latter  appear  to  be 
somewhat  concave,  and  to  border  the  former  exteriorly  as  well  as  inferiorly. 
The  base  of  the  neural  spine  extends  to  the  posterior  emargination,  but  not 
quite  to  the  anterior.  The  breadth  of  the  dorsal  vertebra  above  is  equal  from 
the  emargination  behind  to  the  anterior  margin  of  the  anterior  zygapophyses. 

The  caudal  series  must  have  been  very  long,  as  there  is  very  little  diminu- 
tion in  the  size  of  the  vertebne  throughout  the  series  preserved.  They  present 
much  the  same  form  as  the  dorsals,  but  are  more  contracted  medially,  and  the 
zygapophyses  have  a  more  transverse  direction.  There  may  indeed  be  a  dLa- 
pophysial  element  beneath  these,  but  the  two  cannot  be  distinguished  if  so. 
They  are  connected  by  longitudinal  impressions  indicating  the  existence  of  the 
tendinous  bands  in  the  longitudinal  muscles  seen  in  Amphiuma,  or  the  osseous 
spicules  in  the  same  situation  in  birds.  Tiic  neural  spines, indicated  by  their 
narrow  bases,  occupied  the  lengths  of  the  neural  arch,  and  remind  one  of 
Am])hiuina. 

The  ribs  are  long  for  a  Batrachian,  but  shorter  than  in  a  reptile.  They  are 
well  curved,  chieHy  near  the  proximal  extremity.  The  longest  I  can  find, 
measured  by  a  chord,  equals  two  vertebne  and  two-fitths.     Three  vertebne 
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measured  alonpf  the  median  line  above  equal  eleven  lines  ;  one  of  these  is  3*6 
lines  in  width  above  ;  width  of  a  (?)  posterior  caudal  3  1. 

This  animal  has  been,  like  Amphiuma,  a  snake-like  Batrachian.  but  probably 
of  even  more  elongate  form.  How  near  its  affinities  to  this  genus  may  be, 
cannot  be  ascertained,  owing  to  want  of  important  parts  of  the  skeleton,  but 
it  differs  in  the  important  feature  of  the  large,  well  developed  ribs. 

LABYRINTHODONTIA. 

DITCYOCEPHALUS  Leidy. 

DiCTTOCKPHALUS  XLXGANB  Leidv,  Proc    Acad.  Nat.  Sci.,  1856|  256.    Emmons 
Geology  North  Amer.,  p.  59.'    Tab.  .31. 

Triassic  Coal  Measures,  Chatham  Co.,  N.  Carolina. 

•  CENTEMODON  Lea. 

CxNTiMODOX  SULCATUS  Lea,  Proc.  Acad.  Nat.  Sci.,  Phila.,  1856,  78. 
Triassic  Shales  near  Phoenixville,  Chester  Co.,  Penn. 

BAPHETES  Owen. 

Baphitis  planiceps  Owen,  Quart.  Jonrn.  Geol.  Soc.  Lond.  x,  1853,  (zi,  notes). 
Carboniferous  Coal  Measures  of  the  Joggins,  Nova  Scotia. 

EUPELOR  Cope. 

Gen.  nov.  Char.  Teeth  subcylindric,  with  large  pulp  cavity  at  the  basis  only; 
external  surface  without  grooves ;  dentine  divided  by  numerous  flat  vertical 
lamina;  of  a  dense  substance,  probably  enamel,  which  radiate  from  very  near  the 
pulp  cavity  to  the  external  enamel  layer. 

The  species  on  which  thi»  genus  depends  was  originally  described  by  the 
writer  as  a  Mastodonsaunis.  The  latter  genus,  however,  exhibits  external 
grooves  where  the  inflections  of  enamel  enter  and  separate  the  dentine.  These 
inflections,  as  is  well  known  from  the  figures  and  descriptions  of  Professor 
Owen,  arc  more  or  less  convoluted,  some  of  them  very  highly  so.  The  laminae 
of  the  teeth  of  the  Eupelor  cannot  be  looked  upon  as  inflections  of  enamel, 
but  rather  as  branches.  They  are  exceedingly  thin,  and  our  sections  do  not 
demonstrate  them  to  be  double.  If  they  are  double  they  are  very  much  more 
attenuated  than  the  external  enamel  stratum.  They  may  be  distinguished  in  a 
section  of  the  wall  of  the  pulp  cavity  at  the  base  of  the  root  as  well  as  else- 
where. 

EfTPELOR  DURUS  Cope,  MaatodoMQunu  dttrut  Cope.     Proceed.  Acad.  Nat.  Sci., 
Phila.,  1866,  249. 

From  the  Triassic  Red  Sand  Stone  near  Phoenizville,  Chester  Co.,  Penn. 


On  A0APHELXI8,  a  genus  of  toothlaf •  Oetaeea. 

BY   EDW.    D.    COPE. 

During  the  autumn  of  1866  a  whale  was  cast  ashore  on  the  Long 
Beach,  Ocean  Co.,  N.  J.,  opposite  Westecunk,  on  the  other  side  of  Little  Egg 
Harbor,  near  the  residence  of  Wm.  A.  Crane.  A  recent  visit  to  the  spot  fur- 
nished me  .with  the  roeaifs  of  determining  the  species  to  which  this  monster  of 
the  deep  belonged,  although  not  with  the  completeness  desirable,  as  the  tide 
had  a  short  time  previously  taken  off  the  most  bulky  part  of  the  catcass.  Thus 
the  cranium,  cervical  and  dorsal  vertebne,  with  the  first  ribs,  the  most  import- 
ant portions  for  its  identification,  were  lost.  There  were  preserved,  however, 
the  mandibular  arch,  ear-bone,  one  scapula  and  both  fins,  numerous  ribs,  many 
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lumbar  and  caudal  rertebre,  with  the  baleen  from  one  side  of  the  maiilla. 
These  portions,  with  a  few  prominent  points  dependent  on  the  observationB  of 
Wm.  A.  Crane,  serve  to  indicate  a  species  not  only  new  to  our  fauna,  but  new 
to  modern  science.  The  evidence  of  my  informant,  as  that  of  an  old  and  ex- 
perienced coaster  and  waterman,  and  one  familiar  with  the  appearance  of  our 
cetaceans,  confirmed  by  his  sous  and  by  the  specimens  preserved,  so  far  as 
they  went,  1  consider  reliable.  That  the  species  should  have  remained  unde- 
i<cribed  until  the  present  time  will  not  appear  surprising  to  those  who  read 
carefully  Gray's  recently  issued  <*  CataIoj;ue  of  Cetaceans,''  or  Eschricbt  and 
lleinhardt  ''dm  Nordhvalen,"  Copenha(;en,  18G1. 

The  scapula  preserved  is  low  aud  elongate,  with  well-developed  acromion 
and  coracuid  process.  It  is  evidently  of  the  type  of  Balainoptera  and  Physalas ; 
the  ulna  and  radius  relatively  less  elongate  than  in  Sibbaldius  laticepa 
and  b  o  r  e  a  I  i  s ,  being  I  -5  as  long  as  the  humerus,  thus  resembling  Physalus. 
The  four  fingers,  with  the  second  much  the  longest,  form  a  fin  of  tHe  type  of 
these. genera.  The  ear-bone  is  much  more  compressed  than  in  Physalus  an- 
tiquorum  or  Sibbaldius  1  a  t  i  c  e  p  s .  The  mandibular  ramus  is  rather 
massive,  moderately  curved,  aud  with  a  more  elevated  coronoid  process  than  in 
any  whale  that  I  have  seen.  The  greatei>t  peculiarity  is  in  the  form  of  the  lum- 
bar and  anterior  caudal  vertebra? ;  they  are  of  a  much  more  elongate  form  than 
any  I  have  seen  or  found  figured,  excepting  those  of  the  Balicnoptera  ros- 
tra t  a  (as  figured  by  Gaimard  in  Voyage  de  la  Recherche),  which,  however, 
are  relatively  shorter.  Those  of  the  present  species  are  of  greater  length  than 
transverse  diameter,  the  lumbars  most  elongate  ;  all  furnished  with  an  acute 
hypapophysial  keel  and  concave  sides,  and  entirely  transverse  diapophyses. 
This  peculiarity  is  consistent  with  the  account  of  my  informant,  who  stated  the 
auimal  to  have  been  of  an  unusually  elongate  and  slender  form.  When  it  came 
ashore  it  had  perhaps  been  dead  ten  days ;  the  flukes  and  muscular  region  ai 
f:ir  as  the  third  caudal  vertebra  had  been  devoured,  probably  by  sharks  and 
killers,  and  the  abdominal  region  much  lacerated  ;  the  edge  of  a  fin  preserved 
was  slit  by  the  teeth  of  some  carnivorous  enemy.  The  measurement  from  the 
end  of  the  muzzle  to  the  end  of  the  third  caudal  was  35  feet,  which  may  be  in- 
duced to  33  feet  axial.  Up  to  this  point  the  dorsal  line  was,  according  to  my 
informant,  entirely  smooth,  without  knob  or  fin,  or  scar  of  one ;  hence  I  sup- 
pose the  fin  (if  present)  to  have  been  situated  us  in  Sibbaldius,  &c.,  at  the  pos- 
terior fourth  of  the  length,  and  not  as  in  Balo^noptera,  on  the  posterior  third. 
It  may  then  be  safely  assumed,  bearing  in  mind  the  form  of  the  vertebrae,  that 
ten  feet  of  the  whale's  length  had  been  removed,  making  in  all  43  feet.  That  the 
species  attains  over  50  feet  is  probable,  as  the  present  individual  was  quite  young, 
the  epiphyses  separating  from  the  vertebra*  with  the  greatest  ease.  The  slender 
form  of  the  animal  is  corroborated  by  the  slenderness  and  slight  curvature  of 
the  ribs,  one  attached  beneath  the  scapula,  probably  the  second,  being  nar- 
rower than  the  corresponding  ones  in  Sibbaldius.  I  therefore  think  it  most 
probable  that  in  this  form  the  anterior  ribs  are  single-headed. 

The  baleen  is  peculiar;  throughout  the  length  of  the  maxillary  bone  it  no- 
where exceeded  one  foot  in  length,  and  the  width  of  the  band,  or  length  of  the 
base  of  each  plate,  four  inches.  It  is  of  a  creamj'-white ;  the  fringe  very  coarse, 
white,  and  resembling  hogs'  bristles. 

Tiie  proportions  in  most  res|»ects  present  a  contrast  to  those  of  Physalus 
species,  and  Sibbaldius  species.  While  the  cranium  and  fin  of  the  Physalus 
anti  quorum  are  of  about  equal  length,  the  latter  is  four-sevenths  the  for- 
mer in  the  present  species.  In  the  Physalus  the  cranium  enters  the  length  4*7 
times  ;  in  Sibbaldius  I  a  t  i  c  e  p  s  4  U6,  aud  in  the  present  species  6'6- times  ;  in 
Balienoptcra  rostrata  45  times. 

In  general  features  this  Cetacean  seems  to  be  an  intermediate  form  of  the 
toothless  whales  ;  and  an  additional  feature,  which  depends  on  the  observation 
of  my  friend  W.  Crane,  and  in  which  1  cannot  conceive  it  possible  that  he 
should  bo  mistaken,  indicates  still  more  conclusively  that  it  pertains  to  a  genus 
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not  before  chftracterized.  The  whale  was  first  driven  on  shore  on  its  back,  and 
the  gular  and  thoracic  regions  were  seen  to  be  entirely  without  ridges  or  plies 
of  any  kind,  but  as  smooth  as  any  other  part  of  the  body,  or  as  the  throat  of  a 
right  whale,  Balaena  cisarctica  Cope,  which  is  not  uncommon  on  the  same 
coast. 

This  my  informant  told  me  was  the  species  known  among  the  whalers  as  the 
"  Scrag  Whale."  Though  this  name  is  indefinite  when  applied  by  whalers  of 
different  nationalities,  it  is  probably  used  with  accuracy  by  those  accustomed 
to  any  particular  region.  At  any  rate  I  have  little  doubt  that  this  is  the  spe- 
cies called  by  the  same  name  by  Dudley,  who  in  1725  wrote  an  account  of  the 
whales  known  by  the  whalers  of  the  coasts  of  New  England.  He  says  it  is 
near  the  right  whale  (B.  ci  sarcti  c  a)  in  figure  also;  "is  near  akin  to  the 
fin-back,  but  instead  of  a  fin  upon  its  back,  the  ridge  of  the  after  part  of  its 
back  is  scragged  with  half  a  dozen  knobs  or  knuckles.  He  is  nearest  the  right 
whale  in  figure  and  quantity  of  oil.  His  bone  is  white,  but  won't  split."  This 
is  published,  with  an  account  of  the  other  species  known,  in  the  33d  volume 
of  the  Philosophical  Transactions.  He  mentions  particularly  the  fin-back  and 
hump-back  whales,  describing  the  deep  folds  of  the  chin,  throat  and  sides  of 
those  genera.  There  can  be  little  doubt  that  his  <*  scrag  whale  "  had  a  smooth 
throat  like  the  Balaense,  and  not  a  plaited  one  like  the  Bala'nopteras  and  their 
allies.  By  the  preceding  account  it  has  been  shown  that  the  species  has  but 
four  slender  fingers  at  the  carpus ;  hence  it  is  obviously  the  type  of  genus  in- 
termediate between  Bali^na  and  .Megaptera,  not  hitherto  recognized, — furnished, 
however,  with  the  scapula  of  Balaenoptera. 

Captain  Atwood,  a  resident  of  a  part  of  the  peninsula  of  Cape  Cod,  Mass., 
who  is  a  good  observer  of  the  life  of  the  ocean,  thus  writes  of  the  scrag  whale 
in  J.  A.  Allen's  Catalogue  of  the  Mammals  of  Massachusetts,  in  the  Proc.  Bos- 
ton N.  H.  Soc.  for  186«: 

"Scragg. — A  species  of  whale  known  by  this  name,  and  nearly  allied,  if  not 
identical  with  the  right  whale,  is  sometimes  taken  here.  It  is  the  opiuion  of 
many  of  our  whalemen  that  they  are  not  a  distinct  species,  but  are  the  young 
right  whale  that  lost  its  mother  while  very  young,  and  has  grown  up  without 
parental  care,  which  has  caused  a  slight  modification.  The  most  prominent 
feature  is  on  its  dorsal  ridge ;  near  the  tail  there  are  a  number  of  small  pro- 
jections or  bunches,  having  some  resemblance  to  the  teeth  of  a  saw.  It  has  no 
dorsal  fin  or  hump  on  its  back*" 

Additional  evidence  of  the  existence  of  this  genus  has  been  furnished  by  the 
Smithsonian  Institution.  In  accordance  with  recommendations  and  directions 
furnished  by  the  writer,  Wm.  H.  Dall,  the  enterprising  director  of  the  West 
Coast  Scientific  Exploring  Expedition,  originally  commanded  by  Dr.  Kennicott, 
sent  to  the  Institution  drawings  and  descriptive  notes  of  the  grey  whale  of  the 
coasts  of  Upper  and  Lower  California.  The  writer  has  also  examined  an  al- 
most complete  set  of  whalebone,  with  some  other  portions  of  the  same  species, 
in  the  museum  of  the  Essex  Institute,  at  Salem,  Mass.  The  baleen  is  similar 
in  character  to  that  of  the  present  species,  but  presents  specific  differences. 
The  notes  of  Capt.  Dall  indicate  a  long-finned,  smooth-throated  whale,  wiih  a 
flat-pointed  head  like  a  fin-back,  and  no  dorsal  fiu,  but  a  series  of  knobs  on  the 
posterior  region  of  the  back.  That  it  in  all  respects  conforms  to  the  generic 
type  of  the  Atlantic  species,  can  be  determined  from  the  description  which 
follows. 

The  Atlantic  species  was  named  from  Dudley's  description  by  the  com- 
piler, Erxleben,  without  his  adding  to  our  knowledge  of  it,  Bala;na  g  i  b  b  o  s  a.  1 
will  follow  Dr.  Gray  in  adopting  this  name.  The  tatter  author,  in  his  excel- 
lent Catalogue  of  Seals  and  Whales  in  Brit.  Mus.,  refers  it,  on  the  basis  of  the 
same  description,  to  Balasna,  with  doubt. 

Genus  AGAPHELUS  Cope. 
Fingers  four,  elongate.     Cervical  vertebra  ?    Lumbar  and  antirijr  caudal 
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Tertebre  longer  than  their  greatest  diameter.  Dorsal  fin  wantin|^.  Galaraod 
pectoral  region  without  folds.  Scapula  with  well  developed  acromion  and 
Goracoid.     Baleen  narrow,  short. 

AoAPHELrs  0IBB0SU8  Cope. 

Scrag  Whale,  Dudley,  Philos.  Trans,  xxxiii.,  250,  and  of  The  Wlialers. 
Balama  gihho»a  Erxleben,  Systema  Manimalium  610  (from  Dudley),  and  after 
him  of  Gmelin,  Bounaterc,  Laccp^de,  Yirey,  Gerard,  Desmarest  it  Fischer. 
Gray,  Catiil.  Brit.  Mus.  I860,  p.  18,  and  18G6,  p.  90. 
Agaphelua  yihhoiun  Cope,  Proc.  Ac.  N.  Sci.  PUila.,  1868,  159. 
Balitnoptcra  rostrala  Cope,  Proc.  Ac.  Nat.  Sci.,  Phila.,  1867,  147. 

Ft       la. 

Total  length  (estimated)  of  young 43 

Length  to  third  caudal  vertebra .' 33 

Length  of  cranium  (estimated) 6       10 

"  mandibular  ramus  (in  curve) 6 

''         pectoral  limb 4 

Width  of         "  "    15 

Length  of  humerus 11*5 

'^  radius  and  ulna 17 

Posterior  margin  of  scapula 14 

Length  of  coracoid  from  glenoid  cavity « 3'3 

"  glenoid  cavity 6*3 

Mandible,  length  from  condyle  to  coronoid..; 13-5 

'*        depth  at  coronoid 85 

'*  "  2*5  feet  from  coronoid 4'6 

The  form  of  the  mandibular  ramus  is  peculiar,  and  more  like  that  of  the 
Bala>noptcra  rostrata  than  any  other.  It  is  triangular  in  section,  having 
an  inferior  angulated  ridge,  and  a  broad,  slightly  convex,  superior  face,  instead 
of  their  usual  ridge.  Such  a  ridge  leaves  the  coronoid  process,  but  soon  taru 
inwards  to  form  the  inner  outline.  Width  of  the  superior  face  3*5  inches. 
The  coronoid  process  is  quite  elevated,  and  turned  outwards.  In  the  freth 
animal  the  lower  lip  included  the  upper  all  round.  The  laminse  of  whalebone 
are  placed  on  a  base  having  a  sigmoid  flexure.  Greatest  depth  of  the  gum  1 
in.  3  lines.  Within  each  principal  lamina  are  two  supplementary  Iamin»,  the 
intermediate  being  the  narrower,  the  inner  triangular,  its  intermediate  bristles 
arising  from  the  gum.  The  bristles  of  the  supplementary  plates  are  longer 
and  finer  than  those  of  the  outer;  in  the  latter,  three  series  of  bristles  are  en- 
closed betwo(tn  very  thin  enamel  plates.  All  the  lamins  are  thm.  five  in  an  inch, 
and  split  transversely  straight;  white  cream -colored,  with  a  purplish  shade  nearthe 
centre  of  tlie  base.  The  ulna  is  slender,  but  furnished  with  a  prominent  round- 
ed and  flattened  olecranon,  which  is  prolonged  into  a  thin  cartilaginous  plate, 
formed  like  the  diapophysis  of  a  vertebra,  and  in  the  plane  of  the  ulna;  this 
structure  appears  to  have  been  ossified  in  the  Sibbaldius  borealis  Fisch., 
as  figured  by  Dubar  In  the  Agaphelus  gibbosus  it  occasions  an  abrupt 
angulation  near  the  basal  third  of  the  inner  margin  of  the  fin.  In  the  scapula, 
the  coracoid  is  in  its  plane,  but  the  larger  acromion  diverges  outwards. 

The  anterior  caudal  vertebrae  are  more  elongate  than  the  lumbosacral,  less 
depressed,  and  with  the  centra  in  every  way  larger.  All  are  sharply  keeled 
on  the  median  line  below,  with  a  concave  face  between  the  keel  and  the  base 
of  the  diiipopliysis.  The  caudal  and  lumbosacral  diapophyses  are  obspatulate, 
the  anterior  becoming  narrower.  The  neural  spines  of  the  lumbar  vertebra 
are  much  elevated,  concave  above  both  before  and  behind,  the  zygapophysis 
measuring  a  point  considerably  below  the  middle. 

In. 

Third  (?)  caudal  (not  perforate)  length  centrum 7-3 

depth 6 

width 6-5 
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height  neural  spine ^'^ 

zygapophysis 4'3 

length  (iiapophysis  (from  front  base) 3  3 

Lnmbosacral  1;  length  centrum 7'3 

depth 6*3 

width 6-3 

height  neural  canal 2*5 

width 1*5 

height  neural  spine lfi'3 

zygapophyses 5*5 

length  diapopbysis' 7*5 

greatest  width  do 5*3 

Lumbosacral  2  (more  anterior)  length  centrum 6*3 

Lumbosacral  3  (anterior)  height   centrum 4*3 

width         »»         6 

length  diapopliysis 7*7 

The  ear  bone  is  much  compressed,  with  an  interior  carina,  towards  which 
the  lip  of  dense  bone  is  suddenly  decurved.  The  longitudinal  opening  is  much 
contracted,  especially  anteriorly,  where  the  bone  is  pinched  up  into  a  keel, 
and  there  is  no  abrupt  concavity  of  the  inner  lip  at  that  point.  External  sur- 
face not  very  rugose.     Total  length  3  in.  2-5  lines. 

The  owner  of  the  whale  tried  out  about  one-fourth  of  the  blubber,  and  pro- 
cured sixty-five  gallons  of  oil,  which  would  give  about  four  hundred  gallons 
for  the  whole  ;  the  thickness  of  the  adipose  layer  would  not  average  4  inches, 
the  greatest  thickness  was  5  inches. 

This  species  was  black  above  and  white  below,  the  sides  lead-colored,  with 
longitudinal  shades  of  the  darker  color;  fins,  basal  half  white,  terminal 
black. 

AoAPRBLns  OLAUCC8  Cope,  sp.  nov. 

The  points  in  which  this -species  differs  from  those  of  the  genus  Balaena, 
previously  known,  are  numerous,  and  will  no  doubt  be  increased  on  a  further 
knowledge  of  the  animal.  The  head,  between  one-fourth  and  one- fifth  of  the 
total  length,  allies  it  to  the  shorter  headed  species.  From  the  B.  a  us  tra- 
ils, the  number  of  dorsal  vertebra?,  and  the  color  and  shortness  of  the  baleen, 
distinguish  it,  and  no  doubt  other  features  will  be  brought  out  when  we  are 
acquainted  with  the  Cape  species.  The  dorsal  serration  is  not  known  to 
occur  in  any  species  of  the  genus  Baltena,  though  said  to  be  characteristic  of 
the  A.  g  i  bb  osu  s,  whose  characters  1  have  just  given.  Two  Balsna  have 
been  described  as  inhabiting  the  north  Pacific  Ocean,  Bala^na  sieboldii 
Gray,*  and  Balaena  cullamach  Chamisso.f  Both  have  been  established 
on  figures  carved  by  the  natives  of  the  Japanese  and  Alentian  Islands  respec- 
tively, the  former  under  the  supervision  of  a  naturalist,  the  traveller  Siebold. 
The  carving  of  the  B.  cullamach,  judging  from  the  figure  given  by  Chamis- 
Bo,  can  but  doubtfully  represent  any  species,  but  which,  if  it  exist,  will  reii 
on  the  following  diagnosis  of  its  describer:  *^  Rictu  amplo  forma  litterse  Scur- 
vato,  elasmiis  maximis  atrocorrulcis,  spiraculis  fiexuosis  in  medio  capite, 
tuberculo  in  apice  rostri  (ex  imagine)  pectore  pinnisque  pcctoralibus  albis 
dorso  gibboso  sexpinnato.'' 

These  are,  however,  true' Balsenae.  A  species  of  Agaphel us  exists  in  the 
Karotschatkan  Seas,  according  to  Pallas,  who,  however,  derives  bis  informa- 
tion solely  from  wooden  models  made  by  Aleutian  Islanders.  This  is  not 
SuflScient  basis  for  an  introduction  to  the  scientific  system,  yet  Pallas  indulge! 
ia  applying  to  it  the  name  Balxna  agamachtchik.  The  pectoral  limb  of  this 
species  is  said,  however,  to  be  white,  with  the  under  side  of  the  flukes,  charac- 

*  Catalogue  Ci^taccann,  19^5,  96,  Fauna  Japonica,  Temminck  k  Sohlegel,  t.  28,  29. 
fNova  Acta  Acad.  Caes.  xil.,  p.  261,  Tab. 
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tent  uot  found  in  the  A.  fi^laucus    Dr.  Gray  has  already  (Catal.  BriL  lias.) 
indicated  that  this,  if  reliable,  indicates  a  genus  unknown  to  him. 

The  Apaphelus  glaucus  is  the  gi ay  whale  of  the  coasts  of  California. 
Two  specimens  have  been  examined  by  my  friend,  Wm.  H.  Dall,  of  the  8cien* 
tific  staff  of  the  V.  S.  Russian  American  Telegraph  Expedition,  one  of  them 
near  Monterey,  and  dcdcriptious  as  complete  as  the  state  of  the  specimens  would 
allow,  were  mnde.  these,  which  were  sent  to  the  Smithsonian  Institu* 
tion.  and  placed  in  my  hands  by  Prof.  Baird,  are  quite  sufficient  to  indicate  a 
whale  of  a  species  hitherto  unnoticed,  and  to  render  certain  its  future  identifi* 
cation. 

Specimen  Ko.  1,  a  skeleton  nearly  complete. 

PI. 

Length  of  cranium - 10 

Of  dorsal  vertebroe 12 

Lumbar  and  caudal  (except  of  the  fluke) 26 

?  Vertebrae  of  fluke ?   3 

Total 51 

Dorsal  vertcbrm  and  ribs,  thirteen  ;  lumbar  and  caudal  (those  in  the  flake 
cut  off  with  it),  28.  Scapula,  breadth  and  height  not  very  different,  with  a 
short,  broad  coracoid  process ;  its  head  opposite  first  rib.  Apparently  only 
four  fingers,  of  which  the  second  is  the  longest.  145  laminae  of  baleen  on 
each  side,  the  longest  eighteen  inches  long;  color  light  jellow. 

Specimen  No.  2,  killed  by  the  "  killers,"  (orca)  ;  skeleton  still  concealed  by 
mass  of  muscle,  etc. 

External  measurements. 

Flukes  to  anus ^ 14} 

Anus  to  t?uk'U8   penis 2 

Length  of  sulcus 1| 

Latter  to  plane  of  flippers 15 

Plane  of  flippers  to  end  of  mandible 15 

Total 48 

The  lower  jaw  is  four  inches  longer  than  the  upper ;  the  blow-holes  are 
entirely  concealed  by  four  dermal  plicae,  which  accounts  for  the  small  misty 

spout  peculiar  to  the  species. 

Ft.         In, 

Length  of  fli])perand  shoulder 6 

"         mouth '. 10 

''         exterior  canthus  of  mouth I  6 

"     from  chin  to  eve. 10  4 

"     from  eve  to  margin  of  canthus 6 

Width  of  caudal  flukes 8  9 

Width  of  mouth  at  canthus • 4 

From  chin  to  blow-holes 4  9 

Longest  baleen ^  14 

Head  of  humerus  opposite  third  rib  ;  anterior  angle  of  scapula  just  anterior 
to  first  rib.  On  the  vertebral  line,  for  fourteen  feet  from  the  caudal  flukes,  is 
a  scries  of  18  ridges,  like  the  teeth  of  a  saw,  which  are  altogether  dermal  in 
their  ciiaracter.  Blubber  4 — 8  inches  thick,  thickest  near  the  jaws  and  on  the 
back  near  the  tail ;  yield  of  oil  35  bbls.  Epidermis  I  inch  thick,  carinm  '75, 
with  numerous  pores.  Blow-holes  2 — 4  inches  apart.  On  each  side  of  sulcua 
penis  a  mammary  sulcus  a  few  inches  shorter. 

Color  above  and  below,  black,  with  a  gray  bloom  like  a  plum.  This  dis- 
tinguishes this  species  from  the  known  Bala'ns  of  the  Pacific,  which  are  more 
or  less  white  on  the  belly  and  fin. 
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Specimen  No.  3.  A  full  set  of  baleen  of  one  side  the  maxillarj  is  in  the  Mus. 
Essex  Institute,  Salem,  Mass.  A  portion  of  this,  kindly  lent  nie,  exhibits  the 
followinf;  characters :  Compared  with  that  of  the  A.  g  i  b  b  o  s  u  s,  it  is  longer 
md  has  narrower  basis.  The  plates  moderately  and  simply  concave,  while 
those  of  the  latter  are  sigmoidal,  most  curved  near  the  outer  margin,  in  cross 
section.  The  bristles  of  the  California  species  are  very  coarse,  varying  from 
one  to  three  series  between  the  enamel  plates.  The  bristles  of  the  A.  g  i  b  b  o- 
8U8  much  finer,  three  series  together.  Length  of  the  latter  8*5  inches, 
width  at  base  4*4  inches.  In  the  Agaphelus  g  1  a  u  c  u  s  Cope,  22  in. 
iu  length,  width  at  base  6  in.  In  the  former  nearly  G  in  an  inch,  in  the  latter 
2}.  The  baleen  of  the  A.  gi  bb  o  sus  belonged  to  the  specimen  above  de- 
scribed. • 

Two  rough  outlines  accompany  Capt.  Dall  s  notes.  Both  represent  the  pec- 
toral fin  as  rather  elongate,  not  pointed,  but  rather  broad  at  the  extremity. 
A  third  sketch  represents  the  inferior  view,  and  in  it  we  see  two  lines  for  grooves, 
one  on  each  side  the  median  gular  line.  This  feature,  if  existing,  is  interest- 
ing, as  indicating  a  tendency  to  the  plicsp  of  the  fin  back  whales. 

This  species  has  usually  one  calf  at  a  birth,  but  one  was  recently  taken  at 
San  Diego  with  two  fcetuses.  Penis  27  in.  long,  smooth,  coarsely  papillose, 
slightly  bifid  at  tip,  where  the  urethra  is  about  the  size  of  a  goose  quill. 
(Dall's  m.  s.) 


Oct.  6ih. 

The  President,  Dr.  Hays,  in  the  Chair. 

Thirty-five  members  present. 

The  following  paper  was  presented  for  publication  : 

Notice  of  some  American  Leeches.    By  Joseph  Leidy,  M.  D. 


Oct.  13th. 

Mr.  Cassin,  Vice-President,  in  the  Chair. 

Thirty-four  members  present. 

The  following  papers  were  presented  for  publication: 
Notice  of  some  liemains  of  Extinct  Vertebrata.     By  Joseph 
Leidy,  M.D. 

On  the  Origin  of  Genera.    By  Edward  D.  Cope. 
On  some  Cretaceous  Reptilia.     By  Edward  D.  Cope. 
On  variations  in  Taxodium.     By  Thomas  Meehan. 


Oct.  20th. 
The  President,  Dr.  Hays,  in  the  Chair. 

Thirty-six  members  present. 

Dr.  F.  A.  Genth  made  some  observations  on  the  occurrence  of  cupriferous 
ores  in  Texas. 

Dr.  A.  U.  Roessler,  Geologist  at  the  U.  S.  General  Land  Office  at  Washington, 
bad  sent  him  for  examination  a  specimen  from  VVeatherford,  Archer  Co.,  Texas. 
It  was  fit  piece  of  copperglance,  containing  55*44  per  cent,  of  copper,  pscudo- 
roorphous  after  wood  or  a  vegetable  substance.  It  resembled  so  much  similar 
pseudomorphs  found  in  the  Permian  formation  at  Fraukenbcrg  iu  Ucsse,  and 
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elsewhere  in  Europe,  that  he  pointed  oat  the  probability  of  its  occurring;  also  in 
the  Perinian  fornmtion,  and  requested  Dr.  Roessler  to  obtain  fuller  details  wit^ 
reference  to  its  occurrence.  A  few  days  ago  Dr.  Roessler  received  an  answer 
to  his  inquiries  from  the  General  Land  Office  agent  in  Texas,  with  more  specie 
mens,  and  the  following  report,  which  he  sent  to  me : 

"After  traversing  the  cretaceous  and  carboniferous  scries  northward  of 
Weatherford,  Archer  Co.,  Texas,  I  was  agreeably  surprised  by  a  grand  pano- 
rama of  the  Permian  formation.  This  system  is  extensively  developed  in  Russia 
between  the  Oural  Mountains  and  the  River  Volga,  in  the  north  of  ETngland, 
and  in  Germany,  where  it  is  mined  for  its  treasures  of  copper,  silver,  nickel  and 
cobalt  ores.  It  has  not  heretofore  been  known  to  exist  in  this  Stnte,  or  it  had 
been  mistaken  for  the  Triassic  system,  which  is  overlying  the  former  to  the 
south-east.  Its  hills,  which  have  been  traced  throughout  Archer  and  Wichita 
Counties,  resemble  in  shape  the  copper- bearing  or  gossan -crested  npheavalsin 
Ducktown,  Tenn.,  but  they  arc  of  a  different  age  and  composition.  They  arc 
nearly  barren,  and,  towering  above  the  most  beautiful  mesquit  prairies  fringed 
by  the  finely-timbered  bottoms  of  the  tributaries  of  Red  River,  are  exceedingly 
picturesque.  The  members  of  the  Wichita  System,  as  far  as  open  to  ocnUur 
inspection  by  out-crops  or  cross-cuts,  making  allowance  for  climatic  differ- 
ences, correspond  closely  with  the  lower  strata,  discovered  at  Perm  and  Mani- 
feld,  but  its  mineral  resources  are  evidently  more  promising.  Such  numerous 
veins  of  copper  ore  have  bet^n  traced  over  the  summits  and  sides  of  the  hilli, 
that  hanlly  a  hundred  and  sixty  acre  tract  could  be  found  without  ore  on  the 
surface.  The  ore  crops  out,  as,  for  instance,  on  the  Isbell  Douglass  Ball,  in 
such  quantity  and  quality  that  the  mere  collection  of  it,  without  mining,  would 
prove  remunerative.  It  is  supposed  that  those  veins  are  cotemporaneous  with 
injections  at  different  ages  of  quartz,  trap  and  porphyry.  The  vein  lodes  are 
parallel  with  the  strata,  but  there  is  sufficient  evidence  that  they  partake  of  the 
nature  of  true  veins.  Cupriferous  and  ferruginous  cross-courses,  feeders  and 
leads  of  manganese  are  often  met  with.  A  cross-cut  was  made  to  a  depth  of 
about  fifteen  feet  upon  the  Isbell  lode,  and  ten  hours  work  resulted  in  the 
raising  of  GOOO  pounds  of  copper  ore.  This  ore  is  far  superior  to  the  ferro- 
sulphuret  of  copper,  or  copper  pyrites,  which  ore  is  most  generally  worked  in 
England,  and  it  is,  in  fact,  more  profitable  than  the  native  copper  as  found  at 
Lake  ISupcrior.  It  is  ea.mly  smelted,  and  the  strata  in  which  it  is  found  can 
also  be  more  economically  excavated  than  any  other  in  which  copper  ores 
occur." 

Dr.  LeConte,  in  continuation,  spoke  of  the  occurrence  of  calamite  tinged 
with  copper  in  the  Pernii(^n  formation  of  Southern  Mexico. 

Mr.  Gai)b  mentioned  the  deposits  of  grey  copper  near  the  Colorado  River,  in 
Arizona,  scattered  over  the  surface,  the  debris  of  metallic  veins. 

Dr.  Lcidy  remarked,  that  shad  had  been  brought  to  our  markets,  for  several 
years  past,  during  the  late  autumnal  months,  which  were  caught  in  salt  water, 
perhaps  in  Delaware  Bay  or  off  the  Jersey  coast.  When  the  shad  ascend  the 
river  to  spawn,  th^ir  stomachs  and  intestines  appear  to  contain  so  little  that 
the  question  is  often  asked  as  to  the  nature  of  their  food.  A  shad  which  Dr. 
L.  had  purchased  a  few  days  since,  on  examination,  was  found  to  have  the 
stomach  full  of  small  fishes.  There  were  30  of  them,  from  2  to  4  inches  long, 
and  all  one  species,  which  appears  to  be  the  Sand-launce,  Ammodtfttt  Amrri- 
eanus. 


Oct,  27th. 

Mr.  Vaux,  Vice-President,  in  the  Chair.  , 

Twenty-six  members  present. 

Philip  S.  Wales,  M.  D.,  was  elected  a  member. 
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The  following  gentlemen  were  elected  correspondents:  L.  E. 
Latemer,  M.  D.,  of  New  York ;  A.  A.  Breneman,  of  Lancaster ; 
H.  Evan  Rijgersma,  of  St.  Martin's,  W.  I.;  Prof.  Oliver  W. 
Holmes,  of  Boston. 

On  favorable  report  of  the  Committees,  the  following  papers  were 
ordered  to  be  published : 

Votioe  of  lome  Amerioan  LEECHES. 

BY  JOSEPH    LEIDY,   M.  D. 

Having  been  inTited  by  Mr.  R.  H.  Lamborn,  Secretary  and  Treasurer  of  the 
Mississippi  and  Lake  Superior  Railroad  Company,  to  join  an  excursion  to  Min- 
nesota and  Lake  Superior,  the  last  summer,  during  the  trip  I  bad  the  opportu- 
nity of  making  many  interesting  observations  in  natural  history.  The  many 
lakes  of  Minnesota  are  rich  in  mollusca,  annelides,  kc.  Among  the  anne- 
lides,  besides  an  abundance  of  the  ordinary  American  medicinal  leech  Ilirudo 
decoroy  I  noticed  one  which  struck  me  from  its  general  resemblance  to  a  variety 
of  the  European  medicinal  leech,  U.  medinnalu.  One  of  the  gentlemen  in 
company  with  us,  Mr.  Clark,  allowed  me  to  try  upon  him  its  disposition  to 
bite,  but  I  did  not  succeeed  in  getting  the  animal  to  do  so.  Upon  exami- 
nation of  the  leech,  I  find  it  belongs  to  a  different  genus  from  U&udo^  appar- 
ently to  the  genus  Aulastomum.     Its  characters  are  as  follows: 

AULASTOMUM  LACU8TRIS,  U.  8. 

Body  cylindroid,  compressed,  narrowing  anteriorly,  obtuse  at  the  sides  (in 
movement  more  cylindroid,  or  less  flattened,  and  quite  obtuse  laterally  com- 
pared with  J/irudo  decora  in  the  same  condition).  Color  throughout  olive 
green,  (with  more  of  a  yellowish  hue  than  in  the  dorsal  green  of  //.  decora)^ 
closely  maculated  everywhere  with  confluent  spots  of  a  darker  hue  of  the 
same  color.  Ninety-two  annul!,  exclusive  of  the  lips,  of  uniform  width, 
smooth.  Upper  lip  half  ovate,  obtuse ;  lower  lip  narrow.  Eyes  ten  ;  eight  in 
the  upper  lip  ;  the  last  pair  separated  by  an  annulus  from  the  others.  Mouth 
obliquply  terminal,  large.  Acetabulum  subbasilar,  ventral,  sessile,  circular. 
Anus  dorsal,  above  the  acetabulum.  Male  aperture  in  the  24th  annulus  (but 
apparently  between  the  23d  and  24th).  Female  aperture  in  the  29th  annulus 
(apparently  between  28th  and  29th).  Oesophagus  capacious, extending  to  about 
the  22d  annulus,  with  12  folds.  Jaws  three,  small,  when  at  rest  included  in 
pouches  formed  by  an  eversion  of  the  mucus  membrane.  Teeth  12  in  number 
to  each  jaw,  bilobed  at  base.  Length  4  to  5  inches,  breadth  5  lines  posteri- 
orly; acetabulum  2  lines  in  diameter. 

Var.  An  individual  of  lighter  olive  green  than  the  former  had  black  macu- 
le replacing  the  dark  green  ones,  which  were  also  more  distinct  and  fewer. 

Specimens  described  from  Twin  Lake,  Minnesota.  In  the  summer  of  1865 
I  saw  several  leeches  at  Saut  St.  Marie,  in  Lake  Superior,  which  so  far  as  I 
can  remember  were  of  the  same  species.  At  the  edge  of  the  shore  I  also  saw 
gome  cocoons  which  I  supposed  to  belong  to  the  same  animal.  They  were 
uchreous  yellow,  oval,  about  4  or  5  lines  in  diameter;  the  surface  impressed 
with  concave  pentagonal  and  hexagonal  pits.  From  the  angles  of  the  mar- 
gins of  the  latter  projected  branching  processes  curling  at  the  ends. 

Notwithstanding  our  familiarity  with  the  American  medicinal  leech,  its  long 
and  frequent  employment  in  the  medical  profession,«and  the  vast  numbers 
which  have  been  brought  to  notice,  it  has  been  so  imperfectly  described  that, 
in  the  excellent  Systema  Helminthum  of  my  late  est-eemed  friend  Dr.  Diesing, 
of  Vienna,  it  has  been  placed  with  the  '*  Bdellidea  species  gcnerc  penitus 
dubis."  J  therefore  take  the  present  opportunity  of  indicating  its  characters 
more  fully.     It  agrees  most  nearly  with  the  diagnosis  of  the  genus  Ilirudoy  of 
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which  the  //.  medicinalis  of  Europe  is  the  type,  but  nevertheless  possesses  pe- 
culiarities perliaps  rather  more  than  specific.  Its  characterSj  generic  and 
specific,  are  as  follows: 

HiRUDO    DECORA. 

Say:  Lonf^'s  Expedit.  vol.  ii,  1842)  Append.  268.  Moquin-Tandon  :  Monog. 
Hirud.  1846,  344.  Diesing :  Syst.  Helm,  i,  1850,  474.  Wood  and  Bache: 
United  States  Dispensatory. 

Hody  elongated,  compressed  cylindroid,  narrowing  anteriorly,  laterally  sub- 
acute :  in  motion  convex  above,  flat  below,  with  the  margins  compressed,  thin, 
acute  and  somewhat  wavy  ;  composed  of  from  90  to  94  annuli,  which  are  uoi- 
forni  and  smooth.  H^ad  continuous  with  the  body.  Mouth  obliquely  termi- 
nal, b  labiate  ;  the  upper  lip  prominent,  scmiovate,  obtuse,  or  from  contraction 
of  the  tip  emarginate  ;  lower  lip  forming  the  inferior  portion  of  the  first  annii- 
lus  ;  the  lips  together  acting  as  an  acetabulum  ovoid  or  obcordate  in  form.. 
Eyes  10,  arranged  in  horse  shoe  form,  the  anterior  8  above  the  upper  lip,  the 
posterior  pair  sefMirated  from  the  others  by  the  first  annulus.  Acetabulum 
subbasilar,  ventral,  sessile,  circular.  Anus  dorsal,  above  the  acetabuluoL 
Male  aperture  perforating  the  25th  annulus,  with  the  lips  more  or  less  promi- 
nent. Female  aperture  between  the  2{^th  and  30th  annuli.  A  group  of  four 
papillie  situated  back  of  the  latter  on  the  34lh  to  the  36th  annuli  inclusive. 
Jaws  three,  semicircular,  laterally  compressed,  furnished  with  55  teeth,  which 
have  an  acute  curved  summit  and  an  expanded  bilobed  Imse.  Oesophagus 
short  and  narrow  compared  with  that  o(  Aulastomum,  furnished  with  6  longi- 
tudinal tolds,  of  which  three  coarse  ones  descend  from  the  jaws  and  three  nar- 
row ones  arc  intermediate. 

Color.  Dorsal  surface  olive  green,  with  a  median  irregular  band  and  a 
lateral  line  of  darker  hue  of  the  same  kind  ;  a  median  row  of  reddish  brown 
dots,  and  a  lateral  row  of  black  dots.  Ventral  surface  reddish  brown,  extend- 
ing slighth'  above  the  lateral  margin,  devoid  of  spots,  or  more  or  less  macu- 
lated with  black.  Acetabulum  colored  like  the  back  above  and  the  belly 
below. 

In  the  genus  Tlirudo^  as  characterized  by  Diesing,  (83'St.  Helm,  i,  465),  and  to 
which  he  assigns  ^  recognized  species,  the  jaws  are  furnished  with  from  60  to 
70  teeth,  and  the  male  aperture  is  situated  between  the  24th  and  25th  seg- 
ments. MoquinTandon  (.Mouog.  Hirud.  1846,  326)  likewise  assigns  the  latter 
as  the  poiJJtion  of  the  male  aperture  in  the  genus  liirudo. 

The  po.sition  of  the  generative  apertures  in  //.  deeortt  often  appear  more  or 
less  discolored,  or  of  a  dull  purplish  hue,  and  the  same  is  the  case  with  the 
group  of  papillae  back  of  them.  The  latter  do  not  exist  in  the  medicinal  leech 
of  Europe.  They  nre  quite  conspicuous  in  ours.  I  have  suspected  that  they 
were  provided  for  the  adherence  of  individuals  in  sexual  intercourse,  and  this 
view  is  confirmed  by  Mr.  S.  J.  Moore,  the  well  known  professional  leecher 
and  bleeder  of  this  city.  Mr.  Moore  informs  me  that  in  copulo  two  individuals 
adhere  in  the  position  of  the  papilbc  and  make  two  turns  of  a  spiral  upon 
each  other. 

The  red  and  blacks  spots  of  the  back  contain  from  20  to  22  in  each  row. 

Length  up  to  7  inches,  by  8  lines  in  breadth  posteriorly ;  and  the  acetabu- 
lum 3  lines  in  diameter. 


Hotiee  of  some  remains  of  Extinct  PACHTDSBM8. 

liY   JOSEPH   LEIDY,   M.  D. 
DICOTYLR8    NlSUTl'S. 

Extinct  Peccary.     Leidy :  Pr.  A.  N.  S.  1860,  416. 

An  extinct  species  of  Peccary,  obviously  diflfercnt  from  any  one  heretofore 
noticed,  is  indicated  by  a  s])ecimen  submitted  to  my  examination  by  the  late 
Dr.  David  D.  Owen.  It  was  found  in  digging  a  well  in  Gibson  Co.,  Indiana,  at 
a  depth  of  between  30  and  40  fceU 
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The  specimen  consists  of  the  fore  part  of  the  snout,  containing  on  one  side 
of  the  jaw  the  upper  canine  and  anterior  two  molar  teeth.  It  belonged  to  a 
species  larger  than  any  of  those  previously  noticed.  The  face  in  advance  of 
the  molars  was  more  prolonged  proportionately  than  in  other  species,  but  was 
also  proportionately  narrower. 

The  two  premolars  retained  in  the  fossil  are  blunted  from  wear,  but  are 
clearly  constructed  after  the  same  pattern  as  those  of  the  living  Peccaries. 

The  incisors,  as  indicated  by  their  alveoli,  held  the  same  relative  position  as 
in  the  latter,  but  appear  to  have  been  comparatively  feeble  organs,  and  the  an- 
terior pair  were  but  slightly  larger  than  the  lateral  ones. 

The  upper  canine  has  the  same  form  and  mode  of  insertion  as  in  the  recent 
Peccaries,  but  is  proportionately  smaller. 

The  anterior  ends  of  the  coossified  premaxillaries  project  to  a  much  greater 
degree  in  advance  of  the  incisors  than  in  the  other  known  Peccaries.  They 
Are  also  more  truncate  in  appearance ;  and  on  each  side  of  the  intermaxillary 
notch  they  exhibit  a  conspicuous  pit,  apparently  for  tiie  attachment  of  a  pair 
of  muscles  intended  for  a  longer  and  more  mobile  snout  than  is  possessed  by 
the  living  Peccaries. 

The  measurements  of  the  fossil  compared  with  those  of  other  Peccaries,  are 
«8  follows :  ** 


J.  naflutus. 

compressuB 
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First  molar  to  front  of  premaxillaries, 

"         *'       to  canine  alveolus. 
Length  of  jaw  in  advance  of  canines^ 
Breadth  outside  of  canine  alveoli. 
Ant.  post.  diam.  first  premolar, 

<»      *»        **      second    " 

"       "         "      base  of  canine, 

Mr.  Timothy  Conrad  has  recently  submitted  to  my  inspection  the  crown  of  a 
second  molar  tooth  obtained  by  Dr.  P.  Knieskern,  from  a  miocene  formation  of 
Shark  River,  Monmouth  Co.,  New  Jersey. 

The  tooth  bears  nearly  the  proper  relation  of  size  with  the  premolars  in  the 
specimen  above  described  of  I),  nasutwi  to  belong  to  the  same  animal,  but  the 
fact  of  its  being  found  in  a  miocene  deposit,  while  the  latter  is  of  supposed 
post>pliocene  age,  renders  it  probable  that  it  pertains  to  a  different  species. 

The  crown  has  a  strong  basal  ridge,  hardly  interrupted  at  the  most  prominent 
portion  of  (he  lobes  externally  and  internally.  The  lobes  present  the  same 
form  and  relative  position  as  in  D.  W)iatu9.  They  are  considerably  worn,  ex- 
hibiting on  their  summits  exposed  tracts  of  dentine  ;  nearly  circular  on  there 
external,  and  larger  and  irregularly  reniform  on  there  internal.  The  measure- 
ments of  the  tooth  in  comparison  with  the  corresponding  tooth  of  other  species 
are  as  follows : 


ant.  post  diam.  9}  lines. 


u 


<t 


« 


trans.  8f  lines. 
"        Gj 
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Fossil  tooth, 
D.  labiatus, 
D.  torquatus, 
D.  compressus, 

ANcnipPua  Texanub. 

An  apparent  solipedal  pachyderm,  allied  to  Anchitherium,  is  indicated  by  a 
specimen  consisting  of  the  greater  and  more  characteristic  "portion  of  an  upper 
molar  tooth  submitted  to  my  examination  by  Dr.  B.  F.  tihumard.  It  was  ob- 
tained from  "  Hutchen's  well,"  from  a  yellow  sandstone,  supposed  to  be  of 
miocene  age,  at  a  depth  of  50  feet  below  the  surface,  in  Washington  Co., 
Texas. 

The  size  of  the  tooth,  as  well  as  the  general  form  and  proportions,  have  been 
nearly  as  in  the  European  Anchitherium  aurelianense.  8ix  lobes,  as  in  the  latter, 
enter  intathe  constitution  of  the  crown.  The  external  lobes,  imperfect,  appear 
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to  have  bad  the  same  form  as  in  Anekitherium.  The  inner  lobes  also  hare  tlie 
name  form  but  arc  proportionately  less  robust,  while  the  median  lobes  an 
more  so.  The  poatero-median  lobe  pursues  the  same  course  as  in  Anchitherimm 
and  likewise,  us  in  this,  joins  the  outer  lobes  at  their  conjunction.  From  near 
the  midtlle  of  its  course  it  gives  off  a  process  directed  towards  the  interval  of 
the  antero-internal  and  anteru-median  lobes  and  ceasin^r  short  of  them.  This 
process  looks  as  if  disposed  to  Join  the  contiguous  portion  of  the  antero-median 
lobe,  together  with  it  to  form  a  crescentoid  lobe,  embracing  the  antero-ezter- 
nal  one,  as  in  the  corresponding  cohnnns  of  equine  teeth.  No  such  arrange- 
ment exists  in  Anchithfrium.  A  triangular  tubercle,  as  in  the  latter  genus, 
occupies  the  space  at  the  back  of  the  crown,  and  it  appears  as  if  its  anterior 
angle  had  a  dis[>osition  to  join  the  contiguous  portion  of  the  postero-mediaa 
lobe,  to  form  with  it  a  crescentoid  lobe,  in  like  manner  as  in  the  former  case, 
to  embrace  the  postero-external  lobe. 

The  construction  of  the  tooth  clearlj  indicates  an  animal  of  intermediate 
character  to  Anchitherium  and  Equvs. 

Anchippodua  riparius. 

Mr.  Timothy  Conrad  has  submitted  to  my  examination  the  specimen  of  a 
tooth  of  rather  enigmatical  character,  which  1  suspect  to  indicate  a  pnchffdem 
at  least  with  solipcdal  affinities.  It  was  obtained  by  Dr.  Knieskern.  from  a 
tertiary  formation,  either  eocene  or  miocene,  of  Shark  River,  Monmouth  Co., 
Xew  Jersey. 

The  tooth  would  appear  to  correspond  with  a  first  or  second  lower  true  mo- 
lar of  a  ruminant,  or  with  any  of  thc'Series  between  the  first  and  last  molars  id 
Palirotherium  or  Anchitherium.  The  crown  is  much  worn^even  so  as  to  obliterate 
some  of  its  dii>tinctive  features  It  is  composed  of  a  pair  of  demi-conoidal 
lobes,  one  before  the  other,  the  plane  side  internally,  the  convex  and  sloping  side 
externally.  From  each  lobe  descends  a  fang  in  the  usual  manner.  No  fold, 
and  only  a  feeble  basal  tubercle  occupies  the  deep  external  angular  intervid 
between  the  lobes.  The  worn  triturating  surface  presents,  on  the  anterior 
lobe,  a  wide  crescentoid  tract  of  exposed  dentine,  slightly  concave  and  bordered 
with  thick  enamel.  The  anterior  arm  of  the  crescent  is  obtuse  ;  the  posterior 
exten<ls  less  inwardly  and  is  acute.  The  posterior  lobe  exhibits  a  half  ellip- 
spoidal  tract  of  dentine,  nearly  straight  at  its  inner  margin,  and  bordered  with 
enamel,  except  behind,  where  it  has  all  disappeared.  The  dentinal  tracts  of 
the  two  lobes  are  separated  by  a  narrow  isthmus.  The  enamel  is  thick,  black 
and  shining,  and  though  it  appears  to  have  originally  been  more  or  less  rough, 
yet  it  is  now  nearly  smooth.  The  measurements  of  the  specimeif  in  its  pre* 
sent  condition  are  as  follows  : 

Fore  and  aft  diameter  of  the  crown  10  lines;  breadth  of  posterior  lobe 
obliquely  at  base  of  the  enameled  crown  9}  lines:  breadth  of  anterior  lobe  is 
same  position  %\  lines  ;  breadth  of  worn  triturating  surface  of  posterior  lobe 
«r  lines  ;  breadth  of  do.  on  anterior  lobe  5J  lines. 

LopinonoN  occidentalis. 

Dr.  iluyden's  last  collection  of  Mauvaises  Terres  fossils  contains  a  last  infe- 
rior molar  tooth  which  has  all  the  characters  ascribed  to  the  corresponding 
tooth  of  the  extinct  tafiiroid  genus  Luyhiodon  of  European  eocene  formations. 

The  crown  is  composed  of  a  pair  of  transverse  hill-like  lobes,  as  in  the 
lower  molars  of  the  Tapir  with  the  addition  of  a  well  developed  posterior 
conoidal  talun.  The  principal  lobes  have  subacute  summits  slightly  concave 
transversely,  their  posterior  surface  sloping,  their  anterior  surface  concave, 
and  their  exterior  sides  convex.  The  uUon  is  about  half  the  height  of  the 
principal  lobes,  convex  behind,  and  with  the  front  surface  inclining  from 
the  middle  on  each  side.  The  crown  is  bounded  in  front  by  a  basal  ridge. 
Fore  and  at't  diameter  of  the  crown  9J  lines  ;  transverse  diameter  in  front  6| 

lines. 

I  have  a  suspicion  that  this  specimen  belonged  to  the  lowest  bed  of  the 
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White  River  tertiary  formations,  and  with  associated  remains  of  Hyopota^ 
fMu  and  JHtanotheriwn^  probably  indicates  the  end  of  the  eocene,  which  was 
sacceeded  by  the  more  extensive  miocene  deposits  of  the  Mauvaiscs  Terres,  and 
the  pliocene  deposits  of  the  Niobrara  River. 


On  lome  Cretaoaoiu  SEFTILIA. 
BY    E.    D.  COPE. 

NATANTIA. 

CLIDASTES  Cope. 

This  genus  is  established  on  a  species  represented  by  a  single  dorsal  verte- 
bra, which  was  found  by  my  friend  Prof.  0.  G.  Marsh,  of  Yale  College,  in  a 
marl  pit  near  Swedesboro',  Gloucester  Co.,  N.  J.  Its  form  is  highly  character- 
istic, and  resembles  considerably  that  of  such  genera  of  Iguanidsc  as  Euphryne 
and  Dipsosaurus,  and  in  some  degree  those  of  Cyclura  and  Iguana.  It  differs 
from  the  dorsals  of  known  serpents  in  having  a  zygosphen  on  the  plane  of 
the  anterior  zygapophysis,  and  in  having  the  costal  articular  surface  continu- 
ous with  and  covering  the  diapophyses.  It  differs  from  the  genera  of  Iguanida» 
mentioned  in  the  very  small  amount  of  upward  direction  which  the  face  of  the 
articular  ball  of  the  centrum  exhibits.  This  face  is  nearly  vertical,  meeting 
the  lower  plane  at  a  slightly  less  angle  than  the  upper.  It  is  much  more 
strongly  convex  transversely  than  vertically.  The  neural  arch  rises  from  the 
anterior  three-fourths  of  the  centrum,  the  zygapophysis  coming  off*  from  the 
edge  of  the  cupj  and  the  diapophysis  from  *2  of  the  length  behind  it.  The 
zygapophysis  is  more  prominent  than  the  zygosphen,  and  the  sinus  between 
them  is  floored  by  a  thin  horizontal  plate  at  its  fundus. 

The  general  form  of  the  vertebra  is  depressed.  The  zygapophyses  are 
spread  apart,  and  their  outer  margin  continues  in  a  straight  line  from  the  dia- 
pophyses. The  diapophyses  are  directed  upwards,  and  are  vertical  compressed 
in  form ;  they  arc  opposite  to  about  equal  portions  of  the  centrum  and  neural 
arch.  Their  posterior  face  is  slightly  concave,  and  the  upper  face  behind  forms, 
with  the  neural  arch,  a  deeply  concave  lino.  The  convexity  of  the  ball  is  not 
80  great  as  in  the  Crocodilia,  and,  with  the  thin  lipped  cup,  resembles  that  of 
Mosasaurus ;  this  resemblance  is  heightened  by  the  slightly  depressed  upper 
outline  of  the  ball,  and  the  form  of  the  diapophyses.  The  inferior  face  of  the 
centrum  presents  a  median  obtuse  ridge,  and  nearly  flat  lateral  faces,  which 
are  concave  antero-posteriorly.  The  cup  is  broader  than  deep,  and  has  a 
slightly  concave  outline ;  the  base  of  the  zygosphen  originates  opposite  the 
middle  of  the  neural  canal.    The  latter  is  a  broaa  vertical  oval. 

Clidastes  louiNAVus  Cope,  sp.  nov. 

In  this  species  the  articular  face  of  the  zygosphen  is  inclined  at  an  angle  of 
45°,  while  that  of  the  zygapophysis  is  a  little  more  horizontal.  The  posterior 
zygapophyses  are  broken  off*. 

Id.      Lin. 

Length  of  centrum  below • 2  0*5 

Width  of  cup 1  6-8 

Depth        »»    1        1-5 

Width  between  extremities  diapophysis 3  0*5 

Depth  articular  face  diapophyses 10*5 

From  diapophysis  to  end  zygapophysis 9 

Between  zygosphen  and  zygapophysis 4*5 

Width  centrum  anterior  to  ball 15 

Width  of  neural  canal  behind 5*5 

While  there  is  a  probability  that  this  animal  was  a  forerunner  of  the  Igua* 
nian  type  of  Lacertilia,  it  possessed,  no  doubt,  strong  relationships  to  Mosasao- 
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niB.  Its  nearest  ally  is  Macrosaums,  in  some  of  the  rertebne  of  '^hich  a 
slight  groove,  beside  the  zygapophysis,  is  the  rudiment  of  the  zTgantrnm. 
If  of  the  same  proportions  as  Iguana  and  Amblyrhynchus,  its  length  would 
not  have  been  much  different  from  twelve  feet,  or  that  of  the  largest  alliga- 
tors of  the  Mississippi. 

OPHIDIA. 

PAL^OPHIS  Owen. 

Palaophis  littobalis  Cope.    Proc.  Acad.  Nat.  Sci.  Philad.  1868,  147. 

This,  with  the  following,  is  the  only  serpent  whose  remains  have  been 
found  in  the  United  States  in  deposits  older  than  the  post-pliocene.  We  owe 
its  preservation  to  Dr.  Knieskern,  of  Shark  River,  N.  J.,  best  known  by  his 
botanical  investigations.  It  is  in  possession  of  the  New  Jersey  State  Geologi- 
cal Survey,  and  has  been  submitted  to  me  by  Prof.  Geo.  H.  Cook,  the  Director, 
for  examination.  The  specimens  consist  of  three  vertebrae,  neither  of  them 
perfect ;  the  most  so  with  neural  arch,  but  with  diapophyses  broken  off. 

The  more  perfect  is  an  anterior  dorsal,  with  two  hypapophyses,  the  anterior 
small  and  directed  forwards,  the  posterior  larger,  and  directed  vertically  down- 
wards. The  ball  has  some  superior  ap-look,  though  the  groove  which 
bounds  it  is  but  little  oblique.  Centrum  much  compressed  behind  the  middle. 
Plane  of  basis  of  zygapophysis  opposite  floor  of  neural  arch  ;  zygapophysis  di- 
rected sliglitly  upwards  and  outwards,  continuous  by  a  broad  wing  running 
posteriorly,  with  the  diapophysis.  Neural  arch  well  elevated,  (broken  off  be- 
hind). The  basis  of  the  neural  spine  is  narrow  on  the  anterior  part  of  the  arch, 
and  does  not  reach  the  anterior  margin. 

Lin. 

Length  centrum  (ball  to  edge  cup). 1 8*25 

Depth  ball 4-25 

Width     "  „  5- 

"    between  extremities  of  zygapophyses 8- 

Depth  cup  and  neural  arch 7'5 

Width  neural  arch  behind 2*25 

A  strong  ridge  extends  from  the  zygapophysis  posteriorly  parallel  with  the 
centrum.  There  is  no  ridge  continued  from  the  zygosphen.  Except  a  slight 
ridge  below  the  fossa,  which  is  above  and.  back  of  the  diapophysis,  the  surface 
of  the  vertebra  is  smooth. 

Another  vertebra  is  rather  broader  in  proportion  to  its  length,  and  less  com- 
pressed. 

Lin. 
Length  (as  above) ^ 7*8 

Width  ball 5 

In  both  the  ball  has  a  subtriangular  outline.    In  the  more  perfect,  the  base 
of  the  neural  canal  is  divided  by  a  narrow  longitudinal  epapophysis. 
Locality. — The  eocene  green  sand  bed  of  Shark  River,  Monmouth  Co.,  N.  J. 

Pal^ophis  iialidanus  Cope,  sp.  nov. 

A  single  vertebra  represents  this  species.  It  indicates  one  of  the  largest  of 
the  genus,  being  little  different  from  the  P.  typhseusof  Owen  in  size.  The 
bulk  of  the  vertebra  is  double  that  of  the  P.  1  i  1 1  o  r  a  1  i  s.  In  addition  to  this 
point,  it  differs  from  the  latter  in  the  greater  transverse  diameter  of  the  cap 
and  ball;  these  are  transversely  oval;  in  the  P.  littoral  is  subtriangular 
ovate ;  the  centrum  is  naturally  less  constricted  and  broader  in  the  former. 
The  articular  face  of  the  zygapophysis  is  broadly  ovate  in  the  P.  halida- 
n  u  8,  narrowly  in  the  smaller  species ;  while  there  are  Indications  of  similar 
posterior  hypapophysis  in  both,  the  anterior  in  the  P.  halidanus  appears 
to  have  been  smaller. 

As  compared  with  the  species  described. by  Owen,  the  cup  and  ball  are  more 
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transverse  than  in  any  noticed  in  the  Biitish  Fossil  Reptiles,  approaching  that 
figured  by  him  in  pi.  3,  fig.  22-4 ;  the  ball  has  not  the  oblique,  up-looking 
profile  of  that  species,  but  forms  a  nearly  regular  arc,  with  its  posterior  margin 
superiorly  a  little  behind  its  position  inferiorly.  The  hypapophysial  ridge  is 
considerably  interrupted,  as  in  the  P.  ty  p  h  a;  u  s,  while  P.  littoralis  agrees 
with  the  P.  toliapicus  in  having  it  continuous.  The  two  last  named 
species  differ  in  the  development  of  their  hypapophyses ;  in  the  American 
species  both  are  large,  especially*  the  posterior ;  in  the  English,  the  anterior 
process  is  weak  or  wanting ;  the  ridge  connecting  the  zygapophyses  disap- 
pears in  the  P.  toliapicus  and  ^ntiuues  in  the  P.  littoralis.  The 
general  proportions  of  the  centrum  are  slender,  as  in  P.  toliapicus,  and  not 
so  stout  as  in  P.  p  o  r  c  a  X  u  s  Owen. 

The  diapophyses  in  the  P.  halidanus  are  not  so  pedunculate  as  in  P.  ty- 
phse us,  though  they  are  separated  above  by  a  notch  from  the  vertical  ala 
which  descends  from  the  zygapopbysis,  which  I  do  not  find  in  the  P.  1  i  1 1  o  ra- 
1  i  8  They  approach  near  the  margin  of  the  cup  in  their  transverse  extent 
below. 

The  horizontal  ridge  between  the  zygapophyses  is  strongly  marked,  and  in 
the  specimen  in  hand  comes  off  from  the  anterior  vertical  ala  below  the  zyga- 
pophysis,  rather  than  from  the  plane  of  that  process,  as  in  P.  littoralis. 
The  neural  canal  is  depressed  behind,  below  the  margin  of  the  ball,  and  has 
an  obtuse  epapophysis  along  the  median  region  of  its  median  line.  There  is 
no  ridge  parallel  to  the  hypapophysis.  The  cup  is  partially  broken,  but  its 
transverse  diameter  appears  to  have  been  one-fourth  greater  than  the  vertical. 
The  transverse  plane  of  the  face  of  the  zygapophysis  is  transverse.  A  iarge 
part  of  the  neural  arch  is  broken  away. 

Linei*. 

Length  from  edge  up  to  convexity  of  ball 12*75 

Width  between  anterior  zygapophyses 13-5 

<*       of  cup 8-4 

Depth       " 6-2 

Least  width  centrum  at  middle 5*3 

Width  neural  canal 4* 

Locality. — This  serpent  was  found  by  my  friend  0.  B.  Kinney  in  the  excava- 
tions of  the  Squonkum  Marl  Company,  at  Squankum,  Monmouth  Co.,  X.  J.,  a 
few  miles  south  of  Shark  River.     The  horizon  is  eocene. 

This  animal  was  probably  a  sea-serpent  distantly  allied  to  the  Boas,  and  far 
exceeding  in  dimensions  those  at  present  inhabiting  the  Indian  Ocean,  its 
size  was  similar  to  that  of  the  very  largest  of  terrestrial  serpents  of  the 
modern  era,  and  was  probably  proportioned  to  a  length  of  twenty  feet. 

CHELONIA. 
ADOCUS  Cope. 

Emydoid  tortoises,  in  which  the  rib-heads  of  the  posterior  costal  bones  are 
represented  by  rudimental  lamina',  and  the  anterior  by  a  crest  or  truncate 
ridge  in  addition.  Vertebral  scuta  narrow ;  external  surfaces  smooth  or 
nearly  so. 

Name  from  A,  and  ^mmo^y  rafter  (i.  e.,  rib-head). 

This  genus,  now  first  characterized,  differs  from  Emys  in  the  absence  of  cos- 
tal capitula  of  the  costal  plates  of  the  carapace,  a  feature  pointed  out  by  Leidy 
in  the  type  species.  It  also  possesses  a  character  of  Pleurosternum  in  the  pres- 
ence of  a  series  of  marginal  dermal  plates  on  the  sternal  bridge.  It  belongs  to 
the  true  Emydidas,  having  the  eight  paired  sternal  bones  instead  often  of  the 
first-mentioned.  The  markings  of  the  dermal  plates  of  the  plastron  arc  not 
distinct.  Besides  the  species  here  described,  it  includes  A  beatus^Emys 
Leidy),  A.  f  i  r  m  u  s  (Emys  Leidy),  A.  p  r  a  v  u  s  (Emys  Leidy),  and  A  a  g  i  I  i  s 
Cope.  It  represents  Emys  in  our  cretaceous,  as  Osteopygis  Cope  does  Chelydra, 
and  Taphrosphys  Cope  (type  Platemys  s  u  1  c  a  t  u  s  Leidy)  does  Hydraspis. 
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AdOCUS   PETR08U8   CopC.  , 

This  species  is  represented  by  portions  of  four  costal  bones,  parts  or  wheles 
of  six  marginal  bones,  most  of  the  right  hyosternal,  and  a  posterior  portion  of 
the  right  hjpost^rnal,  with  the  head  of  the  os  coracoideum.  They  were  found 
in  the  West  Jersey  Marl  Company's  pits,  Gloucester  Co.,  N.  J.,  in  the  same  lo- 
cality whence  the  Lalaps  was  procured. 

The  hyostcrnal  bone  is  preserved  in  its  axillary  margin,  and  is  continuous 
with  two  marginals  of  the  carapace  of  the  same  side.  Two  of  the  costals  are 
adjacent,  and  give  the  outlines  of  the  vertebral  bones  and  scutes.  These  show 
the  inferior  outline  to  be  very  convex,  the  whole,  from  angle  to  angle  of  the 
marginal  bones  of  opposite  sides,  amounting  to  an  arc  of  about  124  degrees. 
Each  hyosternal  is  slightly  concave  below  the  plane  of  their  common  suture. 
Each  thins  out  laterally,  though  the  one  preserved  is  very  thick  on  the  axillary 
margin.  There  is  little  difference  between  the  thickness  at  the  mesostemal 
and  hj-postemal  sutures.  All  the  sutures  have  minute  rugosities,  differing  much 
from  steruals  in  A.  a  g  i  1  i  s  and  Taphrosphys,  which  are  very  ragged,  and  re- 
sembling those  of  Pleurosternum  pectorale  m.  The  piece  of  hypostemal  is 
even  thicker  than  the  hyosternal.  The  bone  is  ever^'where  remarkable  for  the 
thickness  of  its  dense  layer,  and  the  closeness  of  the  texture  of  the  spongy. 
The  former  is  one-third  the  thickness  of  the  sternal  and  costal  bones  frac- 
tured. 

The  scute  sutures  of  the  inferior  surface  are  obsolete ;  those  of  the  dorsal 
surface  are  like  those  of  Adocus,  t.  e.,  the  vertebrals  with  bracket-shaped 
lateral  borders,  with  the  costal  proceeding  from  the  point  of  the  bracket. 

The  marginal  bones  vary  much  in  thickness  proximally.  They  have  two 
proximal  sutures,  one  side  convex,  the  other  concave.  Four  have  a  heavy  bor- 
der, round  in  section  ;  in  two  of  these  it  is  considerably  everted.  Another  has 
a  rather  thin  margin,  slightly  decurved,  with  a  submarginal  groove  separating 
it  from  the  most  massive  portion.  The  costal  bones  are  strongly  convex  in 
their  length,  indicating  an  arched  carapace. 

Mecuurementt, 

In.       Lin. 
Hyostcrnal  width »  3         9 

"  ''       to  origin  axillary  abutment 2  1*5 

'*  length  on  median  suture 2  1-5 

^'  thickness  near  mcsosternal  line * 9 

"  ''         "      hyposternal     "  72 

Hypostemal  thickness  near  posterior  suture 9 

Costal  width 1  7-5 

"       thickness  vertebral  suture 8 

Marginal  No.  1  width ^  2  1*5 

*'  "     length 1  7 

*'  *^     proximal  thickness 3 

"       No.  5  "  "         8-2 

"  "     length 1  6 

"  "     width 1  7*5 

*^  "     width  dermal  scute 9 

This  animal  is  therefore  a  species  of  considerable  size,  though  less  than  most 
of  those  described  here,  and  particularly  convex  and  solid  in  every  part,  While 
the  sutural  lines  of  the  hyosternal  measure  about  the  same  as  in  A.  firmus 
(Emys  Leidy),  it  is  much  more  convex  and  not  so  thick  at  the  mesosternal 
Future.  The  marginal  bones  are  relatively  just  half  the  size.  The  Pleuroster- 
num pectorale  differs  in  being  very  much  flatter,  and  in  having  a  more 
discoid  mesosternal  hone.  The  hyostcrnals  are  also  much  thicker  at  their 
union  with  the  marginals  than  in  the  present. 

A  portion  of  a  hyo-  or  hyposternal  bone  collected  at  the  same  place,  and 
near  or  at  the  same  time,  may  be  referred  to  a  larger  individual  of  the  same 
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species  or  to  A.  f  i  r  m  a  s .  It  exhibits  a  wedge  for  a  diagonal  gomphosis  be- 
tween the  two  sutures,  which  are  preserved.  The  thickness  on  the  median 
future  is  14  lines. 

DINOSAURIA. 

L^LAPS  Cope. 

L^LAPS   AQUILUKGUIS   Cope. 

External  form  and  position  in  Lmlapt, 

The  short  fore-Hrabs  of  this  genus  suggest  at  once  the  habit  of  standing 
upon  the  bind  limbs  chiefly,  yet  this  disproportion  is  no  sufficient  reason 
therefor,  and  is  seen  to  exist  in  the  tailless  Batrachia,  where  no  such  position 
is  assumed.  It  exists  to  a  less  degree  among  the  modern  lizards,  whose  position 
we  well  know  to  be  always  horizontal. 

Lselaps  had,  however,  no  doubt  an  erect  position,  for  the  following  reason : 
The  head  and  neck  of  the  femur  are  at  right  angles  to  the  direction  of  motion 
on  the  condyles,  or  in  the  same  plane  as  the  transverse  direction  of  the  con- 
dyles. This  indicates  that  the  femur  has  been  reflexed  and  extended  in  a  plane 
parallel  with  that  of  the  vertebral  column.  The  relations  of  articulation  are 
those  of  birds,  and  diflferent  from  those  of  reptiles,  where  the  directions  of  the 
proximal  and  distal  condyles  of  the  femur  are  oblique  to  each  other,  and  the 
proximal  of  a  vertically  elongate  form,  thus  allowing  the  femur  to  be  obliquely 
directed  as  regards  the  axis  of  the  body,  so  that  in  a  prone  position  it  rested  on 
the  ground  equally  clear  of  the  body  and  the  flexed  tibia. 

The  resemblance  of  the  tibia,  with  its  high  crest  and  embracing  astragalus, 
as  well  as  the  slender  flbula,  to  those  of  the  birds,  confirms  this  position  ;  so 
do  types  of  the  iliac  and  sacral  structures.  The  same  is  suggested  by  the  great 
bird-like  reptile  tracks  found  in  many  places. 

How  must  a  reptilian  form  with  elongate  vertebral  column  and  heavy  tooth- 
bearing  cranium  have  stood  erect  ?  The  elongate  form  of  the  femur  as  com- 
pared with  the  tibia  is  only  seen  among  animals  who  walk  erect,  in  man  ;  in 
the  birds  and  kangaroos  the  femur  is  very  mu'ch  shorter  than  the  t'bia ;  be- 
sides these  no  other  vertebrates  progress  on  the  hind  limbs  entirely.  The 
lizards,  which  are  prone,  present  the  long  femur  exceeding  or  equalling  the 
tibia. 

The  bird-like  reptile  did  not,  however,  exhibit  the  slight  flexure  between 
femur  and  tibia  presented  by  man.  The  acetabulum  in  the  known  Dinosaurs 
is  not  or  but  weakly  completed  below,  or  what  would  be  in  man  anteriorly,  in- 
dicating that  the  weight  of  the  body  was  supported  by  a  femur  placed  at  a 
strong  angle  with  the  longitudinal  axis  of  the  ilium  ;  otherwise  the  head  of  the 
femur  would  be  most  readily  displaced.  If,  therefore,  the  ilium  were  more  or 
less  erect,  the  femur  was  directed  forwards  ;  if  horizontal,  the  femur  must  have 
projected  downwards.  I  have  shown,  however,  that  the  position  and  therefore 
the  ilium  was  oblique  or  erect ;  therefore  the  femur  was  directed  very  much 
forwards.* 

There  are,  however,  other  reasons  for  believing  that  the  femur  was  directed 
forwards,  and  somewhat  upwards  from  the  ilium.  One  is,  that  the  centre  of 
gravity  of  an  elongate  reptilian  dorsal  and  sternal  region  must  have  been  fur- 
ther forwards  than  in  the  short-bodied  bird,  and  therefore  the  knee  must  have 
been  further  forward,  in  order  to  bring  the  support — t.  e  ,  the  tibia,  etc. — be- 
neath it     Another  is,  that  the  articulation  of  the  tarso-metatarsal  bones  with 

*  The  remarks  of  Prof.Owen  on  this  relation  in  Mogalosaurus  are  so  pertinent,  that  they 
ore  introduced  here : 

**The  backward  position  and  production  of  the  corresponding  articular  prominences  or 
condyles  in  both  femur  and  tibia,  indicate  that  these  bones  were  Joined  together  at  an 
angle,  probably  approaching  a  rifs^ht  one,  when  in  their  intermediate  state  between  flex  on 
and  extension ;  and  that  the  motion  of  the  tibia  could  not  hare  taken  place  to  the  eztu^t 
required  to  bring  the  two  bones  to  the  same  line." 
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the  tibia  is  excessively  obli(|ue,  requiring  that  one  or  both  sections  of  the  limb 
should  be  very  oblique  to  the  vcrticftl  line.  As  the  tarso-xnetatarsal  elements 
support  the  weight  immediately  on  the  ground,  and  as  it  is  obvious  that  the 
leverage  moving  the  great  weight  of  the  body  on  its  support  must  have  been 
the  gastrocnemius  iind  soleus  muscles  extending  the  tibia  on  the  metatarsal 
segment  us  the  fixed  point,  and  as  there  is  no  indication  of  correspondingly 
powerful  muscles  to  flex  the  metatarsals  on  the  phalanges,  it  is  obvious  that 
the  latter  hiis  been  the  more  vertical,  and  the  former  the  more  oblique  seg- 
ment. And  if  the  tibial  segment  has  been  oblique,  for  reasons  just  given,  the 
femur  must  have  been  oblique  also.* 

The  length  of  the  femur  has  hud  relation  to  another  pecaliarity  as  well,  as 
follows : 

In  an  animal  designed  to  walk  erect,  it  is  necessary  that  the  centre  of  gravity 
should  be  transferred  as  far  posteriorly  as  is  consistent  with  the  type.  In  L«- 
laps  and  other  Dinosauria  we  have  very  elongate  pubic  and  iliac  bones,  and,  as 
I  have  before  described,  these  appear  to  have  been  designed  to  enclose  and 
support  an  abdominal  mass,  in  a  position  beneath  the  sacrum,  and  posterior  to 
the  pojiition  observed  in  quadrupedal  mammals  and  reptiles.  We  would  thas 
have  a  prominent  keeled  belly  between  the  femora,  supported  by  elongate 
curved  ischia  behind,  and  slender  pubes  directed  downwards  in  front.  In  Poe- 
cilopleurum  the  space  between  the  latter  and  the  sternum  was  occupied  by 
abdominal  ribs.  The  length  of  femur  places  the  arc  through  which  the  knee 
moves  beyond  this  projection. 

The  confluence  of  a  greater  number  of  vertebra?  to  form  a  sacrum,  seen  in 
this  order  and  in  the  birds*  would  seem  to  have  a  direct  relation  to  the  support 
of  the  above-mentioned  greater  weight  by  it,  than  in  horizontal  vertebrata, 
where  the  weight  is  distributed  throughout  the  length  of  the  vertebral  column. 

The  shifting  of  the  neural  arches  backwards,  seen  in  the  same  orders,  pointed 
out  by  Owen,  woufd  have  a  mechanical  relation  to  the  same  necessity, — t.  r., 
their  partial  transfer  over  the  intervertebral  spaces  naturally  tending  to 
strengthen  the  union  of  the  sacral  elements. 

The  foot  need  not,  however,  liave  been  placed  precisely  beneath  the  centre 
of  gravity  of  the  body,  as  the  animal  was  furnished  with  a  tail  of  greater  or  less 
weight.  This  member  bears,  however,  little  proportion  to  the  great  size  of 
those  «een  in  Iguanodon,  Iladrosaurus,  etc.,  but  exhibits  a  commencement  of 
the  reduction  which  is  so  striking  among  the  birds. 

The  proportions  of  the  metatarsus  are  only  to  be  ascertained  by  an  examina- 
tion of  those  of  allied  species,  as  L.  macro  pus  and  Megalosaurus  buck- 
la  n  d  i  i.  As  all  the  other  bones  are  more  slender  than  those  of  the  latter,  so 
were  no  doubt  these  bones  longer  in  proportion  to  their  breadth.  I  have  esti- 
mated it  above  as  equal  to  a  little  over  half  the  tibia. 

The  digits  iu  the  genus  La^laps  have  not,  in  all  probability,  been  more  than 
four.  The  less  bird-like  forms  of  llylseosaurus  and  Iguanodon  have  had,  ac- 
cording to  Owen,  but  three  metatarsals,  and  it  is  not  according  to  the  rule  of 
eucceaidomit  relation  that  there  should  be  any  repetition  of  a  reptilian  character, 
in  a  point  of  prime  importance  in  measuring  the  steps  of  succession  between 
reptiles  and  birds.  Lu'laps,  and  probably  Megalosaurus  also,  had  but  three 
digits  directed  auteriorly,  and  a  fourth  lateral  or  rudimcntaf. 

It  is  true  that  Deslongchamps  ascribes  Ave  digits  to  Pcecilopleurum,  after  a 
careful  study  of  abundant  material.  He  was,  however,  much  more  impressed 
with  the  Crocodilian  aflinities  of  that  reptile  than  with  any  other,  and  did  not 
recognize  the  avine  in  the  astragalus.  It  seems  to  me  quite  possible  that  one 
of  his  toes  can  be  dispensed  with, — for  example,  the  second,  of  which  but  one 
phalange  is  said  to  remain.     If  we  ascribe  the  fractured  extremity  of  the  bone 

*  Probably  in  a  nqnattinfic  poBture  the  animal  rentod  on  the  entire  sole  as  far  as  the  heel, 
thongli  not  under  ordinary  circum^tauces :  as  I  have  puggested  in  Amer.  Katuraliat,  i,  28, 
Myctoria  and  other  wading  birds  assume  a  aimilar  position  at  times. 
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regarded  (Tab.  yiii,  fig.  6)  as  the  first  phalange  of  the  fourth  digit,  to  the  me- 
tatarsal of  the  same,  the  phalange  referred  to  the  second  may  find  another 
place.  The  fifth  digit  also  rests  on  the  evidence  of  one  phalange  only.  Though 
the  reasoning  of  Deslongcbampsin  referring  these  pieces  is  good,  it  seems  to  me 
that  renewed  study  might  result  in  ascribing  to  this  genus  three  toes  anteri- 
orly and  one  appendicular, — his  first. 

The  predominance  of  Reptilian  characters  in  the  Dinosauria,  as  indicated  by 
the  structure  of  the  vertebras  and  other  points,  renders  it  probable  that  the 
vertebral  column  did  not  present  that  remarkable  flexure  where  the  cervical 
and  dorsal  series  are  joined,  which  is  seen  in  the  birds,  but  rather  that  they 
were  more  or  less  continuous,  and  formed  a  continuum  from  the  sacrum  to 
the  nape.  The  cervicals  may  have  been  somewhat  elongated,  as  in  some  birds, 
yei  this  is  not  probable  in  view  of  the  necessary  balance  to  be  preserved,  which 
would  not  admit  of  much  projection  of  the  cranium  anteriorly.  The  cervicals 
of  Hadrosaurus  are  not  so  long  as  in  the  modern  Varan i ;  in  Iguanodon  they 
are  similar,  while  their  rather  oblique  articular  faces  indicate  the  elevation  of 
that  region,  and  of  the  position  of  the  cranium.  In  the  case  of  these  animals, 
there  is  not  the  same  necessity  for  a  long  neck  as  in  the  birds,  for  even  in  Lae- 
laps  and  other  genera  which  probably  never  used  the  fore  limbs  in  progression, 
they  furnished  a  support  to  the  body  when  the  head  was  employed  in  taking 
food,  etc.,  on  the  ground. 

The  caudal  region  affects  the  general  proportions  of  a  vertebrated  animal 
materially.  In  Laclaps  it  is  shorter  than  in  any  known  Dinosaur,  measuring  less 
than  the  hind  limb  by  half  a  foot.  It  was  cylindrical,  slender  towards  the  tip, 
and  in  fact  not  unlike  that  of  a  dog,  and  probably  capable  of  motion  similar  to 
the  latter.  When  the  Laelaps  stood  erect,  the  tail  would  trail  its  extremity  on 
the  ground,  but  could  furnish  little  support. 

Comparison  mth  other  Dinosauria. 

The  species  with  which  detailed  comparisons  can  be  made,  are  the  Poccilo- 
pleurum  bucklandii  Deslongchamps,  and  Megalosaurus  bucklandii 
MantcU.  All  three  were  of  nearly  similar  size.  The  Poecilopleurum  is  better 
known  than  the  Megalosaurus,  and  furnishes  many  similar  parts.  Thus  the 
humeri  possess  the  same  disproportionately  small  size,  the  extremity  of  the  tibia 
is  similarly  expanded  and  flattened,  and  is  similarly  embraced  by  the  astraga- 
lus. There  are,  however,  abundant  specific  differences  in  all  the  bones  described 
by  Deslongchamps.  In  the  same  manner  the  Lselaps  aquilunguis  presents 
abundant  specific  differences  from  the  Megalosaurus  bucklandii.  The 
slenrder  curved  femur  differs  from  the  massive  straight  one  of  the  latter ;  the 
tibia  is  more  slender,  and  more  flattened  distally;  its  extremity  is  wedge- 
shaped,  not  rhombic  as  in  the  European  species.  The  claws  of  Megalosaurus 
are  relatively  shorter  and  less  curved. 

The  generic  relations  with  these  two  types  must  be  understood.  Lslaps  is 
obviously  distinct  from  Poecilopleurum  in  the  structure  of  its  feet.  In  the 
former  the  phalanges  are  slender,  in  the  latter  massive,  and  mostly  broad.  The 
claws  are  more  different ;  in  the  former  compressed  and  hooked ;  as  broad  as 
deep  in  the  latter,  and  but  little  curved.  They  are  prehensile  in  the  former, in 
the  latter  not  at  all,  or  adapted  only  for  defense  ;  they  present  a  very  small 
point  of  insertion,  compared  with  the  large  knob  of  the  former  ;  they  also  ex- 
hibit a  deep  groove  on  the  side,  which  is  weak  in  Leelaps.  The  difference  in 
this  respect  is  about  that  between  a  raptorial  and  rasorial  bird. 

As  compared  with  Megalosaurus,  Laelaps  probably  had  very  short  fore-limbs. 
I  have  pointed  out  the  difference  in  the  femur,  which  is  perhaps  not  more  than 
specific,  though  this  cannot  be  positively  asser^d.  The  difference  in  the  form 
of  the  extremity  of  the  tibia  I  suspect  also  to  indicate  more  than  specific  differ- 
ence. The  bone  described  by  Owen  (Palasontographical  Society)  as  scapula, 
furnishes  means  of  estimating  the  size  of  the  humerus.    The  glenoid  cavity  is 
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some  BIX  inches  in  diameter,  indicating  a  hnm^uB  of  four  times  the  size  of 
that  of  Lielaps  at  least.  The  claws  also  of  the  Megalosaurus  are  intermediate 
between  those  of  Lselaps  and  Pceciloplenrnm,  being  less  compressed  and  hooked 
than  in  the  first. 

Size. — In  estimating  the  length  of  this  reptile  we  hare  the  lengths  of  the 
limbs  and  tail,  and  proportions  of  parts  of  the  jaws  to  rely  on.  There  is  some 
reason  to  believe  that  the  lengths  of  the  hind  leg  and  of  the  tail  were  similar. 
In  erect  animals,  as  the  Kangaroo  and  Ostrich,  the  length  of  the  Tertebral 
column  anterior  to  the  sacrum  about  equals  the  length  of  the  hind  limb.  In 
the  present  form  the  limb  is  increased  by  the  greater  length  of  the  femur  than 
in  either,  but  is  shorter  than  that  of  the  bird  bj  the  abbreviation  of  the  meta- 
tarsals. The  proportions  would  then  remain  about  the  same  as  in  the  bird, 
were  it  not  that  a  head  larger  than  in  that  class  has  evidently  been  home 
upon  the  cervical  vertebrae,  more  as  in  the  Kangaroo.  It  appears  then  that 
the  increased  length  of  the  femur  in  Ltelaps  may  be  added  to  the  proportious 
of  the  Kangaroo,  thus  giving  a  nearer  equality  between  the  lengths  of  the  hind 
limb  and  the  body  and  head  together.  The  length  would  then  be  seventeen 
feet,  divided  as  follows : 

Ft.       In. 

Tail ^ 8  6 

Body  and  neck 6  6 

Head « 2 

Total 17 

This  is  probably  the  size  of  the  Bamesboro  individual,  which  is  in  all  pro* 
bability  young,  as  the  sacral  vertebra*  are  entirely  disunited.  The  phalange 
from  51ississippi,  above  described,  is  very  much  larger  than  any  of  the  former, 
and  may  have  belonged  to  an  adult  animal.  In  any  case  it  indicates  a  gigantic 
reptile  of  twenty-three  feet  or  more  in  length. 

The  femur  of  the  young  individual  is  as  long  as  that  described  by  Owen 
(Pala'ontographica)  as  belonging  to  Megalosaurus.  As  that  genus  was  proba- 
bly more  bulky  anteriorly  than  La'laps,  its  length,  as  compared  with  the 
dimensions  of  the  hind  limb,  is  greater.  If,  however,  it  approached  Lslaps  in 
proportions,  as  is  probable,  the  length  of  thirty  feet  assigned  to  it  appears  too 
great.  In  fact  it  cannot  have  been  larger  than  the  Mississippi,  or  adult  Lslaps 
a  q  u  i  1  u  n  g  u  i  s. 

Thus  the  original  estimate  of  the  lengths  of  these  carnivorous  Dinosaurs 
is  still  further  reduced.  Owen  accomplished  part  of  this  by  estimating  on  the 
mammalian  and  rejecting  the  reptilian  type ;  the  introduction  of  the  arine 
element  places  the  proportion  at  about  the  proper  point  in  respect  to  the  Gooio- 
poda  at  least. 

The  elevation  of  the  head  of  LtTlaps  would  no  doubt  depend  more  upon  the 
pleasure  of  the  animal,  than  in  a  more  quadrupedal  form.  Nine  feet  above 
the  ground  is  a  probable  estimate  for  the  young  one,  and  twelve  for  the  adult. 

Movementt. — The  mind  will  picture  to  itself  the  actions  and  habits  of  such 
strange  monsters  as  the  Dinosauria,  and  in  respect  to  some  of  the  genera  there 
is  considerable  basis  for  speculation. 

That  monsters  walking  on  two  posterior  limbs  have  inhabited  the  earth,  has 
been  familiar  to  all  since  the  publication,  by  Hitchcock  and  Deane,  of  the 
histories  of  the  great  foot-tracks  of  the  Triassic  Red  Sandstone  of  the  Connec- 
ticut valley.  Such  tracks  have  been  discovered  by  Jno.  Smock,  in  the  same 
formation,  in  New  Jersey,  and  by  Dr.  Chas.  Hitchcock  in  Pennsylvania.  Prof. 
Hitchcock  ascribed  the  tracks  described  by  him  to  birds.  Prof.  Agassiz*  ex- 
presses the  belief  that  they  were  made  by  vertebrates  combining  characters  of 
existing  classes,  perhaps  of  reptiles  and  mammals,  rather  than  by  birds.  Now 
a  carnivorous  Dinosaur  probably  allied  to  La^Iaps,  as  proven  by  a  portion  of 


•  Contrib.  Nat.  Hist  U.  8.,  1857,  voL  i. 
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the  jaw  with  teeth,  in  the  Academy's  Musenm,  the  Batbygnathus  borealis 
of  Leidy,  has  left  its  remains  in  the  red  sandstone  of  Prince  Edward's  Island,  of 
the  same  age,  and  we  safely  conclude  that  some  of  the  large-clawed  biped 
tracks  of  Hitchcock  are  those  of  that  animal.  Dr.  Leidy  has  suspected  that 
this  would  prove  to  be  the  case,  as  he  asks*  ''was  this  animal  probably  not  one 
of  the  bipeds  which  made  the  so-called  bird  tracks  in  the  sandstone  of  the 
Connecticut  valley?"  This  enquiry  was,  after  an  examination  of  the  form  of 
Lselaps,  answered  in  the  affirmative.f  I  have  ascribed  these  tracks  to  reptiles 
allied  to  Laslaps,  and  Huxley  believes  also  that  they  were  made  by  Dino- 

8auria.| 

The  creatures  which  strode  along  the  flats  of  the  Triassic  estuary  have  been 
various  in  species  and  genera,  as  pointed  out  by  Hitchcock.  Some  were  pure- 
ly biped ;  some  occasionally  supported  themselves  on  a  pair  of  reduced  fore- 
limbs.  There  are  impressions  where  these  creatures  have  squatted  on  their 
haunches.  One  can  well  imagine  the  singular  effect  which  these  huge  grega- 
rious reptiles  would  produce,  standing  motionless,  goblin-like,  on  a  horizon 
lit  by  a  full  moon  ;  or  lying  with  outstretched  neck  and  ponderous  haunches 
basking  in  the  noonday  sun ;  or  marching  or  wading  slowly  along  the  water's 
edge,  ready  for  a  plunge  at  passing  fishes  or  swimming  reptiles.  But  in  the 
active  pursuit  of  terrestrial  prey  did  such  an  animal  as  the  Lffilaps  run  like  the 
Ostrich,  or  leap  like  the  Kangaroo?  So  far  as  the  Triassic  tracks  go,  there  is 
no  evidence  of  leapers,  only  runners,  fell  upon  an  exhausted  quarry.  Or  were 
they  only  carrion  eaters,  tearing  and  devouring  the  dead  of  age  and  disease  ? 
Probably  some  were  such,  but  the  prehensile  claws  of  Lselaps  are  like  instru- 
ments for  holding  living  prey. 

L«laps  has  a  long  femur ;  those  great  leapers  the  Kangaroos  have  a  short 
one ;  the  cursorial  birds,  however,  have  a  similar  form  of  femur,  but  they  do 
no^  leap.  So  this  form  is  not  conclusive.  The  modern  Iguanas  have  long 
femora,  and  they  all  progress  by  their  simultaneous  motion ;  they  only  leap ; 
but  man  with  bis  long  femur  runs  only.  The  question  then  does  not  depend 
on  the  form  pf  the  femur. 

I  have  suggested  on  a  former  occasion  that  Laelaps  took  enormous  leaps  and 
struck  its  prey  with  its  hind  limbs.  I  say,  in  describing  it,  **  The  small  size  of 
the  fore  limbs  must  have  rendered  them  far  less  efficient  as  weapons  than  the 
hind  feet,  in  an  attack  on  such  a  creature  as  Hadrosaurus ;  hence  perhaps  the 
latter  were  preferred  in  inflicting  fatal  wounds.  The  ornithic  type  of  sacrum 
elucidated  by  Prof.  Owen  suggests  a  resemblance  in  the  use  of  the  limb." 

The  lightness  and  hoUowness  of  the  bones  of  the  Ltelaps  arrest  the  attention. 
This  is  especially  true  of  the  long  bones  of  the  hind  limbs ;  those  of  the  fore 
limbs  have  a  less  considerable  medullary  cavity.  In  this  respect  they  are 
quite  similar  to  those  of  Cflolosaurus  Leidy,  of  which  its  describer  remarks, 
"that  the  medullary  cavity  of  the  tibia  is  large,  and  the  walls  thin  and 
dense,"  *'  being  intermediate  in  this  respect  between  the  characters  of  the 
mammals  and  birds." 

The  mutual  flexure,  as  well  as  the  lightness  and  strength  of  the  great  femur 
and  tibia,  are  altogether  appropriate  to  great  powers  of  leaping.  The  feet 
must  have  been  elongate,  whatever  the  form  of  the  tarsi;  the  phalanges,  or 
flngcr  bones,  were  slender,  nearly  as  much  so  relatively  as  those  of  an  eagle, 
while  the  great  claws  in  which  they  terminated  were  relatively  larger  and  more 
compressed  than  in  the  birds  of  prey.  There  was  no  provision  for  the  rctrac- 
tibility  observed  in  the  great  carnivorous  mammalia,  but  the  size  of  the  infe- 
rior basal  tuberosity  indicates  the  insertion  of  a  great  tendon  of  a  powerful 
flexor  muscle.  The  slight  grooves  at  the  base,  and  deeper  one  on  each  side 
of  the  phalange,  suggest  the  usual  horny  sheath,  which,  prolonging  the  point 
of  the  claw,  would  give  it  a  total  length  of  eleven  inches. 

*  Journal  Acad.  Nat.  Sciences,  IBM,  320. 

t  American  NaturaliRi,  18C7,  27.    Hay's  Medical  News  and  Reporter,  18fi8. 

tProceedings  Royal  Society,  London,  1868,  p.    Natural  Science  Review,  1868. 

1868.] 


242  PROCEEDINQB  OF  THE  ACADEMY  OF 

The  fore  limbs  must  indeed  have  been  of  very  little  use,  and  it  is  Terj  diffi- 
cult to  imagine  an  animal  running  and  seizing  the  prey  it  overtakes  with  the 
hind  limb.  If  it  were  not  a  carrion  feeder  it  mast  have  leaped.  We  are  in- 
formed by  Hochstettcr,*  that  the  Apterjx  leaps  with  the  utmost  ease  over  ob- 
jects two  and  three  feet  in  height,  that  is,  higher  than  its  own  head.  Hozlej 
suggests  that  the  Compsognathus  ''hopped"  along  on  its  hind  limbs.  The 
bulk  of  L9?Iaps  is  no  objection  to  its  leaping,  for  the  giant  extinct  Kangaroos, 
Macropus  atlas  and  titan,  found  in  the  postpliocenes  of  Australia,  did  not 
fall  far  short  of  these  reptiles  in  this  respect.  We  maj  add  that  Lcelaps  had 
smaller  allies,  as  L.  macropus  one-half,  and  Coelosaurus  antiquus  one- 
.  fourth  or  tifth  the  size,  whose  remains,  so  far  as  they  go,  indicate  an  identity 
of  habit.  Dcslongchamps  says  of  PcQcilopleurum  bucklandii,  that  it  '*  could 
project  itself  with  prodigious  force,  as  a  spring  which  unbends  itself;  but  this 
could  not  have  been  on  a  solid  surface,  since  the  fore  limbs  are  too  weak  to 
resist  the  shock  of  the  fall  of  such  a  heavy  body."  He  supposed  it  to  be  marine 
in  its  habits,  accustomed  to  battling  a  stormy  sea.  However,  his  objection  to 
leaping  on  land  is  obviated  by  understanding  that  progressive  movement  was 
entirely  performed  by  the  hind  limbs. 


On  the  Origin  of  OBHK&A. 
BY  EDWARD  D.   COPE,  A.M. 

Introduction. — The  present  fragmentary  essay  is  a  portion  of  what  other  oc- 
cupation has  prevented  the  author  from  completing.  It  does  not  therefore 
amount  to  a  complete  demonstration  of  the  points  in  question,  but  it  is  hoped 
that  it  may  aid  some  in  a  classification  of  facts  with  a  reference  to  their  signi- 
fication. When  all  the  vast  array  of  facts  in  possession  of  the  many  more 
learned  than  the  writer,  are  so  arranged,  a  dimonttration  of  the  origt%of 
species  may  be  looked  for  somewhere  in  the  direction  here  attempted  tobe 
followed. 

Conclusions  of  any  kind  will  scarcely  be  reached,  either  by  anatomists  who 
neglect  specific  and  generic  characters,  or  secondly  by  systematists  who  in 
like  manner  neglect  internal  structure.  Such  will  never  perceive  the  system 
of  nature.f 

Analysis  of  the  subfect. 

I.  Relations  of  allied  genera. 

First ;   in  adult  age. 

Second  ;  in  relation  to  their  development. 

fit.  On  exact  parallelism. 

3.  On  inexact  or  remote  parallelism. 

y.  On  parallelism  in  higher  groups. 

i.  On  the  extent  of  parallelisms. 

II.  Of  retardation  and  acceleration  in  generic  characters. 

First ;  metamorphoses  in  adult  age. 

a.  The  developmental  relations  of  generic  and  specific  characters. 

fi.  Probable  cases  of  transition. 

y.  Ascertained  cases  of  transition. 
Second ;  earlier  metamorphoses. 

J'.  The  origin  of  inexact  parallelisms. 

*  New  Zealand  Amor.  Transl.,  181. 

fit  might  Beom  incredible  that  either  class  should  systematise  with  confidence,  yet  a 
Justly  eHtcomed  author  writes  even  at  the  present  day,  "  However,  there  is  acaroely  asya* 
tematiAt  of  the  prenent  day  who  does  not  pay  more  or  less  attention  to  anatomical  charac- 
ters, in  estiiblishing  the  higher  groiios !"  fThe  italics  are  our  own,)  As  thouKh  a  system 
was  of  any  value  which  in  not  basca  on  the  whole  ftt  udure^  and  as  though  Earner  eroape 
were  only  visible  in  external  characters :  in  a  word,  as  though  extenuu  (mucoHtermaU 
dental,  etc.)  characters  were  not  *'  anatomical !" 
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IH.  Kelatioos  of  higher  groups.  ' 

t.  Of  homologous  groups. 
0.  Of  heterology. 
y.  Of  mimetic  analogy. 

IV.  Of  natural  selection. 

a.  As  affecting  class  and  ordinal  characters. 
0.  As  affecting  family  characters. 
y.  As  afifecting  generic  characters. 
i.  As  affecting  specific  characters. 
f.   On  metaphysical  species. 

V.  Of  epochal  relations.  • 

The  laws  which  have  regulated  the  successive  creation  of  organic  beings 
will  be  found  to  be  of  two  kinds,  as  it  appears  to  the  writer.  The  first,  that 
which  has  impelled  matter  to  produce  numberless  ultimate  types  from  com« 
mou  origins  ;  second,  that  which  expresses  the  mode  or  manner  in  which  this 
first  law  has  executed  its  course,  from  its  commencement  to  its  determined 
end,  in  the  many  cases  before  us. 

That  a  descent,  with  modifications,  has  progressed  from  the  beginning  of 
the  creation,  is  exceedingly  probable.  The  best  enumerations  of  facts  and 
arguments  in  its  favor  are  those  of  Darwin,  as  given  in  his  various  important 
works,  The  Origin  of  Species,  etc.  There  are,  however,  some  views  respect- 
ing the  laws  of  development  on  which  he  does  not  dwell,  and  which  it  is  pro- 
posed here  to  point  out.* 

In  the  first  place,  it  is  an  undoubted  fact  that  the  origin  of  genera  is  a  ifeore 
distinct  subject  from  the  origin  of  species  than  has  been  supposed. 

A  descent  with  modification  involves  continuous  series  of  organic  types 
through  one  or  many  geologic  ages,  and  the  co-existence  of  such  parts  of  such 
various  scries  at  one  time  as  the  law  of  mutual  adaptation  may  permit. 

These  series,  as  now  found,  are  of  two  kinds ;  the  uninterrupted  line  of 
specific,  and  the  same  uninterrupted  line  of  generic  characters.  These  are 
independent  of  each  other,  and  have  not,  it  appears  to  the  writer,  been  der 
veloped  pari  passu.  As  a  general  law  it  is  proposed  to  render  highly  proba- 
ble that  the  same  specific  form  has  existed  through  a  succession  of  genera,  and 
perhaps  in  different  epochs  of  geologic  time. 

With  regard  to  the  first  law  of  development,  as  above  proposed,  no  one  has 
found  means  of  discovering  it,  and  perhaps  no  one  ever  will.  It  would 
answer  such  questions  as  this.  What  necessary  coincidence  of  forces  has 
resulted  in  the  terminus  of  the  series  of  fishes  in  the  perches  as  its  most 
specialized  extreme ;  or,  of  the  Batrachia,  in  the  fresh-water  frogs,  as  its  ulti- 
mum ;  or,  of  the  thrushes,  among  birds,  as  their  highest  extreme :  in  a  word, 
what  necessity  resulted  in  man  as  the  crown  of  the  Mammalian  series,  instead  cf 
some  other  organic  type  ?  Our  only  answer  and  law  for  these  questions  must 
be,  the  will  of  the  Creator. 

The  second  law,  of  modes  and  means,  has  been  represented  to  be  that  of 
natural  selection  by  Darwin.  This  is,  in  brief,  that  the  will  of  the  animal,  ly)- 
plied  to  its  body,  in  the  search  for  means  of  subsistence  and  proteciiou  from 
injuries,  gradually  produces  those  features  which  are  evidently  adaptive  in 
their  nature.  That,  in  addition,  a  disposition  to  a  general  variation  on  the 
part  of  species  has  been  met  by  the  greater  or  less  adaptation  of  the  results  of 
such  variation  to  the  varying  nece^lties  of  their  respective  situations.  That 
the  result  of  such  conflict  has  been  the  extinction  of  those  types  that  are  not 
adapted  to  their  immediate  or  changed  conditions,  and  the  preservation  of 
those  that  are. 

In  determining  those  characters  of  plants  and  animals,  which  constitute  them 
what  th^y  are,  we  have,  among  others  of  higher  import,  those  which  constitute 
them  species  and  those  which  constitute  them  genera.  What  we  propose  is : 
that  of  the  latter,  comparatively  very  few  in  the  whole  range  of  animals  and 
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plant?  arc  adaptations  to  external  needs  or  forces, — and  of  the  former  a  large 
proportion  arc  of  the  same  kind.  How  then  coald  they  owe  their  exiBteace  to 
a  process  regulated  by  adaptation? 

Darwin  is  aware  of  these  facts  to  some  degree,  but,  as  already  said,  he  does 
not  dwell  on  them.  Where  he  does,  he  does  not  attempt  to  account  for  them 
on  the  principle  of  natural  selection. 

There  are,  it  appears  to  us,  two  laws  of  means  and  modes  of  development. 
I.  The  law  of  acceleration  and  retardation.     [I.  The  law  of  natural  selection. 

It  is  my  purpose  to  show  that  these  propositions  are  distinct,  and  not  one 
apart  of  the  other:  in  brief,  that  while  natural  selection  operates  by  the 
-  <*  preservation  of  the  fittest,"  retardation  and  acceleration  act  without  any 
reforenco  to  "  fitness  '*  at  all ;  that  instead  of  being  controlled  by  fitness, 
it  is  ihe  controller  of  fitness.  Perhaps  all  the  characteristics  supposed  to 
mark  generalized  groups  from  genera  up  (excepting,  perhaps,  families),  to 
have  been  evolved  under  the  first  mode,  combined  with  some  intervention  of 
the  second,  and  that  specific  characters  or  species  have  been  evolved  by  a  com- 
bination of  a  lesser  degree  of  the  first  with  a  greater  degree  of  the  second  mode. 

I  propose  to  bring  forward  some  facts  and  propositions  in  the  present  essay 
illustrative  of  the  first  mode. 

I.  On  the  relations  of  nearly  allied  genera. 

First.  The  writer's  views  of  the  relations  of  genera  have  already  been  given 
at  the  close  of  an  Essay  on  the  Cyprinoid  Fishes  of  Pennsylvania.'*  It  is  easy 
enough  to  define  isolated  genera  which  have  few  immediate  affines,  but  among 
extensive  scries  of  related  forms  the  case  is  different.  One  principle,  however, 
pervades  the  conception  and  practice  of  all  zoologists  and  botanists,  which 
few  take  pains  to  analyse  or  explain.  It  is  simply  that  they  observe  a  succes- 
sional  relation  of  groups,  by  which  they  pass  from  one  type  of  structure  to  one 
or  several  other  tvpos,  and  the  presence  or  absence  of  the  steps  in  this  succes- 
sion they  recant  as  definitions  of  the  genera. 

.  It  is  true  that  the  reader  will  often  find  introduced  into  diagnoses  of 
genera,  characters  which  indicate  nothing  of  this  sort.  It  is  often  necessar}', 
indeed,  to  introduce  characters  which  are  not  peculiar  to  the  genus  character- 
ized, for  the  sake  of  distinguishing  it  from  similar  ones  of  other  series^  but  this 
only  in  an  imperfect  state  of  the  record.  Moreover,  the  ability  of  the  writer 
to  distinguish  genera  being  thus  tested,  he  too  often  fails  by  introducing 
family  and  specific  characters,  or  by  indulging  in  an  unnecessary  redundancy. 
In  gencnil  it  may  be  said  that  adjacent  genera  of  the  same  series  difler  from 
each  other  by  but  a  single  character;  and  generally,  that  the  more  remote 
differ  by  characters  as  numerous  as  the  stages  of  their  remove. 

It  is  precisely  as,  among  the  inorganic  elements,  we  pass  from  the  electro- 
negative, non-oxidizing  extreme  of  the  Halogens,  with  Fluorine  as  the  extreme, 
to  the  electro-positive,  violently  oxidizing  extreme  of  tlie  alkaline  metals, 
whose  extreme  is  potassium,  by  steps  whose  relative  position  is  measured  or 
determined  first  by  these  tests ;  and  as  these  steps  have  each  their  included 
series  of  bodies,  characterized  by  their  successive  relations  on  the  lower  level 
of  a  subordinate  range  of  characters.  This  principle  is  distinctly  admitted  by 
many  zoologists  ;t  those  who  deny  it  generally  failing  to  perceive  it  because 
they  attempt  to  guage  a  major  scale  by  characters  which  are  really  the  test  of 
one  or  all  of  the  subordinate  or  included  ^les.  It  holds  true  of  most  of  the 
groups  of  organic  beings ;  thus  the  class  is  a  scale  of  orders,  the  order  of 
tribes.  I  will  not  now  say  that  the  tribe  is  a  scale  of  families,  as  the  case  is 
here  much  modified,  but  what  is  chiefly  to  be  considered  in  this  essay,  is  that 
the  family  is  composed  of  one  or  several  scales  of  genera. 

•Trans.  Amor.  Philos.  Soo.,  18G6.  from  Proc.  Acad.  Nat  Sci.,  Phil.,  1859, 332. 
fProf.  Bronn.  in  hiBClasoen  u.  Ordnungen  do8  Tliierreiches,  has  everywhere  a  chapter 
on  Die  aufsteigende  Reihe,— "  the  asuending  scale." 
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Second.  Now,  the  more  nearly  allied  genera  are,  the  more  surely  will  these 
generic  steps  be  found  to  fall  into  the  direct  line  of  the  steps  of  the  develop- 
ment of  the  highest,  or  that  with  the  longest  scale,  the  former  being  truly 
identical  with  the  latter  in  generic  characters.  Less  allied  genera  will  offer 
an  inexact  or  incomplete  imitation  of  such  identity, — some  additional  charac- 
ter being  present  to  disturb  it.  Such  genus  belongs  to  another  series,  charac- 
terized by  the  disturbing  feature,  whose  members,  however,  bear  to  each  other 
the  relation  claimed  above  for  such. 

The  relation  of  genera,  which  are  simply  steps  in  one  and  the  same  line  of 
development,  may  be  called  exact  parallelism^  while  that  of  those  where  one  or 
more  characters  intervene  in  the  maturity  of  either  the  lower  or  higher  genus 
to  destroy  identity,  maybe  called  incomplete  parallelism. 

The  latter  relation  has  been  dwelt  on  by  Von  Bfir,  Agassiz  and  other  writers, 
but  none  have  accepted  the  existence  of  exact  parallelism^  or  seen  its  important 
relation  to  the  origin  of  genera. 

Third.  That  the  lowest  or  most  generalized  terms  or  genera  of  a  number  of 
allied  series,  will  stand  to  each  other  in  a  relation  of  exact  parallelism.  That 
is,  if  we  trace  each  series  of  a  number,  up  to  its  lowest  or  most  generalized 
genus,  the  latter  together  will  form  a  series,  similar  in  kind  to  each  of  the  sub- 
series  ;  t.  e.  each  genus  will  be  identical  with  the  undeveloped  conditions  of 
that  which  progresses  the  farthest,  in  respect,  of  course,  to  the  characters 
which  define  it  as  a  scries. 

Those  characters  of  the  skeleton  which  we  are  accustomed  to  call  embry- 
onic, are  only  so  because  they  relate  to  the  developmental  succession  witnessed 
in  animals  at  the  present  time.  Characters  not  so  called  now  were  probably 
as  much  so  at  one  period  now  passed.  Hence  embryonic  characters  of  the 
bony  system  do  not,  as  I  have  often  had  occasion  to  observe,  characterize  the 
t}'pe8  of  the  highest  rank,  but  only  subordinate  divisions  of  them.  Thus  the 
Elasmobranchs  are  probably  repressed  forms  of  groups  of  a  really  higher 
grade  than  the  bony  fishes,  or  Teleostei,  which  may  be  known  to  us.  In  their 
early  presence  in  the  geologic  scries  we  have  evidence  of  the  first  beginning  of 
a  higher  type. 

In  the  same  manner  it  has  been  discovered  that  the  molecnlar  constitution 
of  the  elementary  substances  do  not  characterize  their  highest  or  most  distinct 
series,  but  rather  the  substances  themselves  within  the  lower  group  or  family 
to  which  they  belong.  The  gaseous,  liquid  and  solid  molecular  conditions 
being  characters  distinguishing  otherwise  allied  substances  in  the  same  way 
morphologically  (we  cannot  say  yet  developmentally),  as  the  cartilaginous, 
osseous  and  cxostosed  or  dermosseous  characters  distinguish  otherwise  nearly 
allied  genera. 

The  ''  family  "  group  embraces  one  or  many  of  such  series.  If  we  trace  the 
series  in  several  families  to  their  simplest  or  most  generalized  terms  or  genera, 
and  compare  them,  we  will  not  find  the  relation  to  be  one  of  exact  parallelism 
in  the  series  of  the  "  order,"  so  far  as  our  present  knowledge  extends,  but  in  a 
developmental  sense,  one  of  divergence  from  the  commencement. 

If  we  could  know  the  simplest  known  terms  or  family  characters  of  a  number 
of  groups  of  families,  or  "  orders,"  we  would  probably  find  them  to  represent 
a  series  of  exact  parallelism,  though  to  find  such  simplest  terms  we  must  go 
far  into  past  periods,  since  the  higher  the  group  the  more  extensive  the  range 
of  its  character,  and  the  less  likely  to  be  found  unmixed  with  additions  and 
extensions,  in  modern  times. 

Finally,  the  series  of  classes  is  in  the  relation  of  the  essential  characters  of 
the  same,  as  expressed  in  their  now  extinct,  most  generalized  and  simple  repre- 
sentatives, also  one  of  "  exact  parallelism." 

«.  Examples  of  exact  parallelism. 
*  In  generic  series. 

I.  As  an  example  we  may  take  the  genus  Trachycephalus  (Batrachia  Anura). 
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Nearly  allied  to  it  is  the  genus  Osteocephalus,  vhich  differs  in  the  normal  ex- 
ostosid  of  the  cranium  not  involving  the  derm,  as  in  the  former.  Close  to  this 
is  Scyto[>is,  where  the  fully  ossified  cranium  is  not  covered  by  an  exostoeis. 
Next  below  Scytopis  is  Hyla,  where  the  upper  surface  of  the  cranium  is  not 
ossified  at  all,  but  is  a  membranous  roof  over  a  great  fontanellc.  Still  more 
imperfect  is  llylella,*  which  ditfer:-!  from  Hyla  in  the  absence  of  vomerine  teeth. 
Now  the  genus  Trachycephalus,  after  losing  its  tail  and  branchiae,  possesses  all 
the  characters  of  the  genus  Hylclla  and  those  of  Hyla,  either  at  or  just  before  the 
mature  state  of  the  latter,  as  the  ethmoid  bone  is  not  always  ossified  in  adTaace 
of  the  parietals.  It  soon,  however,  becomes  a  Scytopis,  next  an  Osteocephalu^, 
and  finally  a  Trachycephalus.  It  belongs  successively  to  these  genera,  for  an 
exhaustive  anatomical  examination  has  failed  to  reveal  any  characters  by 
which,  during  these  stages,  it  could  be  distinguished  from  these  genera. 

Now  it  would  be  a  false  comparison  to  say  that  the  young  of  Trachycephalus 
was  identical  with  the  genus  Agalychnis,  which  in  truth  it  resembles,  be- 
cause that  genus  Is  furnished  with  one  other  character, — the  presence  of  a  ver^ 
tical  pupil, — and  belongs  to  another  scries  in  consequence,  which  is  represented 
as  yet,  with  our  present  imperfect  knowledge,— or  perhaps  imperfect  fauna, — 
by  three  genera  only. 

2.  The  lowest  type  of  the  near  allies  of  our  common  fresh* water  frog^  is  the 
genus  Uanula,  where  the  prefrontal  bones  are  narrow  strips  on  each  side  the 
ethmoid  cartilage ;  the  ethmoid  cartilage  itself  entirely  unossified  above,  and 
the  vomerine  teeth  very  few  and  on  a  small  elevation.  There  are  two  species, 
R.  a  f  f  i  n  i  s  and  R.  p  a  1  m  i  p  e  s.  The  other  species  have  the  ethmoid  carti- 
lage ossiffied  above,  at  least  beneath  the  extremities  of  the  frontoparietals. 

Those  of  the  latter  most  like  Ranula  possess  the  same  type  of  narrow  pre- 
frontals, separated  by  a  broad  area  of  cartilaginous  ethmoid,  and  fasciculi  of 
toeth.  Of  this  type  is  Rana  delalandii,  and  probably  R.  porosissima 
Steind.,  of  the  ^outh  Ethiopian  region.  Other  species  of  the  same  type  extend 
their  vomerine  patches  into  lines ;  such  are  R.  mascariensis,  R.  falci- 
a  t  a,  R.  o  x  y  r  h  y  n  c  h  u  s ,  R.  g  r  a  y  i ,  and  other  South  African  species. 

The  prefrontals  are  subtriangular,  and  approach  each  other  more  or  less  in 
the  numerous  species  of  North  America  and  of  the  Regio  Palafarctlca,  while 
generally  the  vomerine  teeth  are  in  fascicles  or  very  short  series.  In  the 
Ethiopian  Rana  f  u  s  c  i  g  u  1  a  the  prefrontals  unite  on  the  median  line,  roof- 
ing over  the  ethmoid  cartilage  and  reducing  it,  while  the  vomerine  teeth  are 
iu  very  short  lines. 

In  the  species  of  the  Pala;otropical  region,  Rana  tigriua,  R.  vittigera, 
R.  c  y  a  n  o  p  h  I  y  c  t  i  s,  R.  g  r  u  n  u  i  e  n  s,  R.  h  e  x  a  d  a  c  t  y  1  a,  R.  c  o  r  r  u  g  a- 
t  a,  R.  e  h  r  e  n  b  c  r  g  i  i,  R.  g  r  a  c  i  I  i  s,  and  the  .Ethiopian  R.  occipitalis, 
the  prefrontals  not  only  unite  solidly  (the  suture  remaining  on  the  median 
line),  but  extend  and  closely  fit  to  the  frouto  parietals.  The  vomerine  scries 
have  lengthened  out  into  scries. 

Now  the  young  of  the  latter  type  of  Rana  (I  take  as  an  example  the  R.  ti - 
g  r  i  n  a,  one  of  the  most  abundant  and  largest  of  Indian  frogs)  presents  the 
subtriangular  prefrontals  neither  in  contact  with  each  other  or  with  the 
fronto-parietals,  and  the  vomerine  scries  is  much  reduced ;  in  fact,  it  belongs 
in  all  respects  to  the  l'aln;arctic  group.  I  have  not  examined  younger  speci- 
menss,  but  have  no  doubt  they  are  like  those  of  the  Palsearctic ;  the  latter,  then, 
in  their  young  stage,  are  prccLsely  of  the  typo  of  the  ^Ethiopian  Rana,  with 
fasciculate  teeth  like  the  young  of  those  of  the  same  region  with  teeth  in  se- 
ries, since  the  prefrontals  are  still  more  reduced,  becoming  linear.  Finally  the 
first  suigc  of  the  Nearctic  liana,  after  losing  the  larval  tail,  is  the  genus  Ra- 
nula. having  linear  prefrontals,  minute  vomerine  teeth,  and  the  ethmoid  ring 
cartilaginous  above. 

These  points  of  structure  are  of  generic  quality,  but  I  have  not  regarded  any 


*  I  refer  toll.carnea  m.,  not  having  Reinhardt  and  Latken's  type  of  this  genus. 
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group  as  sufBcientlj  defined  to  be  so  regarded,  except  Rnnula,  as  the  adults  of 
some  species  appear  not  to  be  constant  in  possessing  them.  Thus  a  very  large 
Rana  catesbjana  sometimes  exhibits  prefrontals  in  contact  on  the  median 
line,  while  it  is  difficult  to^ay  whether  R.  areolata  of  North  America  is  of 
the  Nearctic  type  so  much  as  of  the  Ethiopian.  Nevertheless  the  groups  are 
generally  quite  geographically  restricted. 

3.  A  similar  relation  exists  between  the  genera  Hyperolius,  Staurois  and 
Heteroglossa  in  respect  to  the  prefrontal  bones  and  the  separation  of  the  outer 
metatarsi,  and — 

4.  Between  Ixalus,  Rhacophorus  and  Polypedatcs  also,  in  reference  to  vo- 
merine teeth,  bifurcation  of  last  phalange,  and  dermoossification  of  the  cra- 
nium. 

6.  When  the  larvae  of  certain  species  of  Spclerpes  possess  branchiae,  they 
also  lack  one  digit  of  the  hind  foot,  also  the  maxillary,  nasal  and  prefrontal 
bones,  and  exhibit  a  broad  continuous  palatopterygoid  arch,  in  close  contact 
with  the  parasphenoid.  The  prootic  is  separated  from  the  exoccipital  by  a 
membranous  space,  and  the  exoccipitals  themselves  arc  not  yet  united  above 
the  foramen  magnum.  There  is  at  the  same  time  a  series  qT  splenial  teeth. 
Both  ceratohyals  are  confluent,  the  posterior  is  present,  and  there  are  but 
three  superior  hyoid  arches.  After  they  lose  the  branchiae,  the  hinder  foot, 
vrhich  has  four  toes  only  for  a  time,  gradually  adds  another  at  first  rudimoutal 
digit,  in  the  Mexican  species ;  in  most  North  American  species  the  fifth  digit  ap- 
pears at  an  early  larval  stage.     Five  digits  are  finally  present  in  all  t^i)elerpes. 

We  have  thus  four  combinations  of  the  above  characters,  at  different  periods 
of  the  life  history  of  certain  (but  not  of  all)  of  the  species  of  Spelerpes,  There 
exist  four  permanent  series  of  species  or  genera,  e(]uivalent  to  these  stages. 
The  well-known  "  perennibranchiato  "  Necturus  is  nearly  identical  with  the 
first,  Batrachoseps  with  the  second,  the  half-toed  Spelerpes  with  the  third,  and 
the  typical  Spelerpes  is  the  last. 

In  one  character  of  generic  value  only,  do  I  find  that  Necturus  differs  from 
the  early  larval  Spelerpes.  It  closes  the  premaxillary  fontanelle  with  which 
it  commences,  by  an  approximation  of  the  premaxillary  spines,  but  not  by  a 
sutnral  union,  as  takes  place  in  Amblystoma.  It  thus,  in  this  one  point,  ad- 
vanees  a  stage  beyond  the  condition  to  which  Spelerpes  attains,  though  it 
maybe  a  question  whether  such  a  closure  without  union  should  not  be  classed 
among  the  specific  characters  by  which  N.  maculatus  differs  from  the  young 
of  the  various  Spelerpes,  as  they  do  from  each  other.  Characters  of  the  latter 
kind  are  the  following:  Tn  N.  maculatus  the  frontals  are  more  deeply 
emarginate  behind ;  it  has  little  or  no  al(i  on  the  inferior  keel  of  the  caudal 
Tortebne,  which  is  prominent  in  Spelerpes  larvie. 

It  may  be  that  the  parallelism  in  the  case  of  Spelerpes  is  inexact  by  one 
character,  and  that  a  strictly  developmental  one  ]  or  it  may  be  regarded  other- 
wise. 

6.  It  is  well  known  that  the  Cervida?  of  the  old  world  develope  a  basal  snag 
of  the  antler  (see  Cuvier,  Ossem.  Fossiles  ;  Gray,  Catal.  Brit.  Mus.)  at  the  third 
year;  a  majority  of  those  of  the  New  World  (genera  Cariacus,  Suhulo)  never 
develop  it  except  in  "abnormal"  cases  in  the  most  vigorous  maturity  of  the 
most  northern  Cariacus  (C.  v  i  r  g  i  n  i  a  n  u  s)  ;  while  the  South  American 
Subulo  retains  to  adult  age  the  simple  horn  of  the  second  year  of  Cervus. 

Among  the  higher  Cervids,  Rusa  and  Axis  never  assume  characters  beyond 
an  equivalent  of  the  fourth  year  of  Cervus.  In  Damathe  characters  are  on  the 
other  hand  assumed  more  rapidly  than  in  Cervus,  its  third  year  corresponding 
to  the  fourth  of  the  latter,  and  the  development  in  after  years  of  a  broad  plate 
of  bone,  with  points,  being  substituted  for  the  addition  of  the  corresponding 
snags,  thus  commencing  another  series. 

Returning  to  the  American  deer,  we  have  Blastoccrus,  whose  antlers  are 
identical  with  those  of  the  fourth  year  of  Cariacus. 
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Now,  individuals  of  the  genus  Ccrvus  of  the  second  year  do  not  belong  to 
JSubulo,  because  they  have  not  as  yet  their  mature  dentition.  Rasa,  however, 
is  identical  with  those  Cervi  whoso  dentition  is  complete  before  they  gain  the 
antlers  of  the  fifth  year.  When  the  first  trace  of  a^  snag  appears  on  one  beam 
uf  Cariacus  virginianus,  the  dentition  includes  the  full  number,  but  there 

remain  -  milk  molars  much  worn  and  ready  to  be  shed.     Perhaps  the  snag  ii 

3 

developed  before  these  are  displaced.  If  so,  the  Cariacus  is  never  a  Snbalo, 
but  tiiere  can  he  little  doubt  that  the  young  Blastocenis  belongs  to  thatgeaoB 
before  its  adult  characters  appear. 

7.  Leiily  states^  that  certain  Pcrissodactyle  remains  containing  a  foot  of  a 
horse,  contained  the  teeth  of  a  genus,  Mcrychippus,  which  has  the  per- 
manent teeth  of  Equus,  and  the  deciduous  dentition  of  Anchitherium.  He 
ohiicrvcs  ''  the  deciduous  and  permanent  dentitions  of  both  these  genera  are 
alike,  therefore  the  new  genus  is  in  early  life  an  Anchitherum,  and  later  in  life 
a  true  horse.'*  This  is  therefore  a  case  of  exact  parallelism,  always  providing 
that  the  Merychippus  has  not  added  to  its  immature  Equine  characters,  others 
in  other  parts  of  the  body,  which  invalidate  the  indentity.  In  the  latter  case, 
it  will  still  be  an  interesting  example  of  the  *' inexact  parallelism." 

8.  It  i!^  well  known  that  the  Cephalopoda  form  a  number  of  series  of  re^ 
markaUlc  regularity,  the  advance  being  in  the  first  place  in  the  complication 
of  the  folds  of  the  external  margins  of  the  septa,  and  in  the  second  place  in  the 
degree  uf  involution  of  one  or  both  extremities  of  the  shelf  to  the  spiral ;  third, 
in  the  position  of  the  siphon. 

Alpheus  Hyatt,  in  an  important  essay  on  this  subject,f  points  out  that  the 
less  cuni])lcx  forms  are  in  many  cases  identical  with  the  undeveloped  condi- 
tions uf  the  more  complex.  He  says :  **  There  is  a  direct  connection  between 
the  position  of  u  shell  in  the  completed  cycle  of  the  life  of  this  order,  and  its 
own  devi'lopement.  Those  shells  occupying  the  extremes  of  the  cycle  "  (in 
time),  *'  the  polar  forms,  being  more  embryonic  than  the  intermediate  forms.} 
The  first  epoch  of  the  order  is  especially  the  era  of  rounded,  and,  in  the  ma- 
jority of  the  species,  of  unornamented  shells  with  simple  septa  ;  the  second  is 
the  era  of  ornamentation,  and  the  septa  are  steadily  complicating;  in  the  third 
the  complication  of  the  septa,  the  ornamentation,  and  the  number  of  species, 
about  twice  that  of  any  other  epoch,  all  combine  to  make  it  the  zenith  of  de- 
velopcment  in  the  order ;  the  fourth  is  distinguishable  from  all  the  preceding 
as  tiic  I'Mi  of  retrogression  in  the  form,  and  partially  in  the  septa. 

'^Thc  four  periods  of  the  individual  are  similarly  arranged,  and  have  com- 
parable characteristics.  As  has  been  previously  stated,  the  first  is  rounded 
and  smooth,  with  simple  septa ;  the  second  tubercnlat«d,  and  the  septa  more 
complicated  ;  the  third  was  the  only  one  in  which  the  septa,  form  and  orna- 
mentation simultaneously  attained  the  climax  of  individual  complication;  the 
fourth,  when  amounting  to  anything  more  important  than  the  loss  of  a  few 
ornaments,  was  marked  by  a  retrogression  of  the  whorl  to  a  more  tabular  as- 
pect, ami  by  the  partial  degradation  of  the  septa." 

1  will  here  quote  an  entirely  antagonistic  statement  of  Bronn's,{  as  follows: 
in  the  development  of  Lamellibranchiate  molluscs  '*  it  is  not  possible  to  esti- 
mate the  successional  changes  of  one  genus  by  those  of  another,  though  nearly 
related ;  so  diverse  are  the  most  significant  relations  in  the  manner  of  progress 


•  Profoi.'il.  Acad.  Nat.  S*'i.,  185«,  p.  7. 
■    +  M«'int>irs  Hoston  So*-.  N.  Hint.  iMiMJ,  193. 

^IIi>  >ulil-4  lion':  "AlthiHiKh  in  rog;tril  to  ^eolo^lcal  sequence  and  ntniotural  position 
one  of  t[u>  cxtrrnu"*  must  In;  of  hi}^li<tr  gi^oIoKiciil  rank."  The  ^higheat"  extn^nf  will  be 
i>f  hiK>>*'r^«'<'l'>P<':^l  >':^"k  ai-oopiiiiK  to  t!i«>  ooniploxity  of  structure  and  length  of  develop- 
lUiMitiil  xi-iil*'.  wTu-thiT  it  coiiu*  ttt  the  middle  or  end  of  the  history  of  the  olaiw  in  time.  Ity 
a-i  h:i»  U-vu  tho  ('(is<>  sn  far  ua  known,  a  decline  liiui  torminutfHl  the  hii«t(}ry  of  a  cliu*«,  it« 
latiT  forniH  itrv  zoologioally  Inwrr  thun  its  older  oneH.  Hence  the  adjective  h^  is  only 
Aintroiiriutt",  to  tyiM'fl  of  the  latter  kind,  when  uhod  an  Bynonymooa  with  estreine. 

^Clunsen  u.  Ordnungon  dori  Thierreicbif,  iii,  446. 
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among  nearest  allies.  Therefore  embryologic  indications  are  throughout  use- 
less in  classification,  and  it  is  necessary  to  keep  carefully  separate  the  state- 
ments of  observations  on  development  of  a  given  species,  and  not  transfer 
such  facts  to  the  history  of  another  species  for  the  purpose  of  completing  it. 
We  cannot  even  range  these  histories  in  conformity  with  family  groups."  For 
us  this  statement,  though  no  doubt  largely  true,  is  an  indication  of  imperfec- 
tion, first,  of  knowledge  of  true  affinities  of  recent,  but  especially  of  extinct 
adults,  and  second,  of  imperfection  of  knowledge  of  development.  The  posi* 
tion  appears  to  be  based  on  negative  evidence,  while  the  opposing  can  and 
does  stand  on  nothing  but  positive. 

0.  Examples  of  the  inexact  parallelism, 

I.  The  genera  of  the  Batrachian  family  Scaphiopodida;  form  a  series  of  steps 
differing  a  little  more  than  as  repressions  or  permanent  primary  conditions 
in  the  development  of  the  highest.*  Thus  two  of  the  genera,  which  are  North 
American,  maintain  their  tubce  eustachii  and  tympanum  through  life,  while 
three  European  lose  them  at  an  early  period.  The  three  European  genera  also 
advance  bevond  the  larval  character  of  the  American  in  the  ossitication  of  the 
basis  of  the  xiphistcrnum  into  a  broad  style.  Thus  we  have  two  series  estab- 
lished, which  differ  only  in  the  two  characters  named.  Each  shows  its  devel- 
opmental steps  in  a  similar  manner,  the  European  series  extending  further ; 
thns, — 

European,  North  American, 

1.  Temporal  fossa  over  arched. 

Cultripes.  *  ♦ 

Temporal  roof  not  ossified. 

2.  Fron to-parietal  bones  ossified,  involving 

derm. 

Pelobates.  Scaphiojgus. 

3.  Fronto-parietals  ossified,  distinct  from 

derm. 

♦  *  (Unknown.)        *  * 

4.  Pronto  parietals  not  ossified,  distinct 

from  derm. 

Didocns.  Spea. 

In  this  case  Didocus  cannot  be  said  to  be  identical  as  a  genus  with  an  un- 
developed stage  of  Cultripes,  since  while  the  cranium  of  the  latter  is  in  the 
condition  of  Didocus  it  bears  a  long  tail,  and  the  limbs  are  but  little  developed. 
Nor  is  Didocus  identical  with  the  undeveloped  condition  of  Pelobates,  since 
both  cranium  and  limbs  of  the  latter  are  developed  before  the  tail  is  absorbed. 
Nor  is  Pelobates  identical  with  the  nndeveleped  condition  of  Tultripes,  since 
while  the  cranium  of  the  latter  is  that  of  the  former,  the  limbs  and  tall  arc  still 
larval.  The  same  relations  exist  between  the  other  memiiers  of  the  family. 
The  genus  Scaphiopus  is  not  an  undeveloped  form  of  Pelobates  as  to  its  audi- 
tory organs,  for  when  the  latter  is  identical  with  the  former  in  this  respect,  it 
bears  otherwise  entirely  larval  characters.  Nor  i^  Spea  an  arrested  IScaphio- 
pus,  the  relation  being  here  precisely  that  between  Didocus  and  Pelobates. 
Spea  approaches  more  closely  an  arrested  Didocus  in  all  respects,  but  that 
when  the  latter  posesses  the  auditory  apparatusf  of  the  former,  it  is  a  larva  in 
limbs  and  tail,  and  that  it  loses  this  apparatus  before  reaching  the  other 
characters  of  Spea.  The  relations  of  these  genera,  as  compared  with  those  of 
the  Trachycephalus,  Cystignathidie  and  Bufo  series,  may  be  represented  as  fol- 
lows: the  lines  represent  the  developmentiil  scale  of  each. 

*8e«  Journal  Aondemy,  18GG,  on  Arcifero. 

fThe  poH>«eH8ion  of  ou'vum  tympani  and  tuba  Eustachii  In  the  undeveloped  condition  of 
this  ReuuM  i8  only  aMMumed  from  its  do^e  relation  to  PiilohatcH. 

J  Acoordlng  to'Hruch  and  TBchudi  in  Pi'lobatCH.  I  haro  found  tra^'o*  of  the  en^itachiAn 
diverticula  in  a  tailed  Pelohnt^s  fuac us,  whose  body  mea>ured  1  in.  4  iiu.,  fruni  Mus. 
PeatxHly  Institute,  Saloin,  MatjH. 
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This  is  an  example  of  the  simplest  case  of 
inexact  parallelism,  as  distinguished  from  the 
exact  parallelism  or  identity.  As  the  faana 
of  the  present  period  is  but  a  fragment,  so  the 
simple  inexact  is  a  more  frequent  relation 
than  the  exact,  while  the  more  complex  in* 
exact  relation  is  still  more  common.  The 
greater  the  inexactitude,  the  more  frequently 
do  such  parallels  occur,  till  we  have  those 
of  the  most  remote  character,  as,  for  instance, 
the  parallelism  between  the  different  stages 
of  the  development  of  the  mammal,  in  the 
structure  of  the  heart  and  and  origins  of  the 
aorta,  and  the  existing  classes  of  vertebrates. 
The  relation  of  these  facts  to  the  origin  of 
genera  will  be  noted  hereafter. 

It  will  be  borne  in  mind  that  in  the  Scs- 
phiopodidse  the  generic  types  are  identical 
for  a  long  portion  of  their  developmental  his- 
tory. 

2.  In  both  Perissodactylous  and  Artiodac- 
tylous  Mammalia,  certain  types  develop  their 
family  character  of  canines  at  the  earliest  ap- 
pearance of  dentition,  others  not  till  a  com- 
paratively late  period  of  life  (Equus),  and 
the  extreme  genera  never  produce  them. 

3.  Among  Cetaceans  the  genus  Orca  main- 
tains a  powerful  and  permanent  series  of 
teeth,  which  is  an  important  generic  charac- 
ter. In  Beluga  the  series  is  shed  in  old  age, 
in  Globiocephalus,  or  the  Caing  whales,  they 
are  shed  at  middle  age,  while  in  the  Balienids, 
of  which  the  absence  of  teeth  is  an  essential 
character,  these  organs  are  developed  and  ab- 
sorbed during  fatal  lift  (Eschricht).  Though 
the  condition  of  the  teeth  is  not  of  system- 
atic value  in  the  two  named  intermediate 
genera,  it  is  the  important  feature  in  the  his- 
tory of  progress  to  such  value. 

4.  Among  the  tortoises,  the  Testudinids 
rapidly  extend  the  ribs  into  a  carapace,  which 
fits  closely  the  marginal  bones,  while  equally 
early  in  life  the  elements  of  the  sternum  unite 
together.  This  is  also  the  case  with  most  Emy- 
dida' ;  among  whose  genera,  however,  we  find 
the  transitional  scale.  In  Dermatemys  and 
Batagur  the  carapace  is  very  late  in  attaining 
its  complete  ossification,  while  the  plastron  is 
early  finished.  In  Chclydra,  on  the  other 
hand,  while  the  carapace  is  even  more  slowly 
developed,  the  plastron  is  never  free  from  its 
larval  fontanelles.  In  the  marine  turtles 
neither  plastron  or  carapace  is  ever  com- 
pleted, while  in  the  Trionychidie  the  marginal 
bones  arc  also  entirely  undeveloped. 

In  order  that  this  last  illustration  be  a  true 
one  for  the  theory'  in  question,  as  applied  to 
the  familiUf  these  developmental  characters 
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should  be  the  true  distinctive  features  of  these  families  respectively.  This, 
A8  is  well  known,  they  are  not.  The  Cheloniidae  are  characterized  by  the 
form  of  their  anterior  limbs,  which  is  in  an  adapted  structure,  while  the  Tes- 
tudinidse  similarly  are  distinguished  by  an  extreme  opposite  modification  of 
foot-structure,  adapted  to  an  extreme  difference  of  habit.  Here  there  is  an 
example  of  the  co-working  of  both  laws.  Nevertheless,  we  only  claim  at  pre- 
sent to  show  the  developmental  relation  of  genera  of  the  same  family  and  the 
same  series.     This  we  see  among  the  Emydidae. 

6.  In  the  important  character  of  the  scutellation  of  the  tarsi  among  the 
Passerine  birds,  the  "boot"  appears  early  in  life  iu  the  highest  Oscines,  later 
in  the  lower,  and  does  not  appear  at  all  in  the  majority.  In  respect  to  the  still 
more  important  feature  of  the  long  posterior  plates  which  appear  very  early  in 
most  Oscines,  in  the  Myiadestes  type*  they  appear  late,  th '  squamse  remaining 
long,  while  the  Glamatores  never  develop  the  plates,  not  advancing  beyond  the 
infantile  squamous  stage. 

6.  It  has  been  shown  by  Falconer  that  the  genera  of  great  Proboscidians 
form  a  remarkably  regular  and  graded  series,  distinguished  by  their  denti- 
tion. These  are  Dinotherium  Kaup,  Trilophodon  Falc.,f  Mastodon  Cuv., 
Pentalophodon  Falc,  Stegodon  Falc,  Loxodon  F.  Cuv.,  and  Elephas  Linn. 
In  the  first  there  are  but  two  cross  crests  on  the  third  molars,  and  a  pair 
of  permanent  mandibular  tusks ;  in  the  second,  three  cross  crests  and  man- 
dibular tusks  only  permanent  in  some  males;  in  the  third, four  cross  crests 
and  the  mandibular  tusks  all  deciduous;  in  the  fourth,  five  cross  crests 
on  the  third  molar;  tusks  unknown.  In  Stegodon  the  tusks  cease  to  ap- 
pear, the  crests  of  the  third  molar  become  more  numerous,  and  embrace 
between  them,  in  the  bottoms  of  the  valleys,  a  strong  deposit  of  cementum. 
In  Loxodon  the  crests  have  the  whole  interspaces  filled  with  cementum,  while 
the  same  thing  holds  in  Elephas,  with  a  greatly  increased  number  of  cross 
crests,  which  become  vertical  laminae.  The  laminar  character  has  become 
apparent  from  its  rudimental  condition  in  Stegodon. 

Now  these  are  stages  of  development,  though  not  in  a  continuous,  single  line. 
The  shedding  of  the  inferior  tusks  takes  place  earlier  and  earlier  in  the  genera 
from  Dinotherium,  till  they  never  appear  in  Stegodon.  The  molar  teeth,  it  is 
well  known,  present,  as  they  succeed  each  other  from  back  to  front,  a  regu- 
larly increasing  number  of  transverse  crests  in  the  same  species.  Thus,  in 
Trilophodon  o  h  i  o  t  i  c  u  s  the  first  molar  presents  but  two,  while  the  last 
presents  six.  The  last  molars  of  other  genera  present  a  very  much  increased 
number.  What  is  it  then,  but  that  the  increased  number  of  crests  in  the  third 
molar,  definitive  of  these  genera,  is  an  acceleration  of  growth ;  the  fourth 
in  Trilophodon  is  structurally  third  in  Mastodon,  and  the  fourth  of  Mas- 
todon being  third  in  Pentalophodon,  the  fourth  of  Pentalophodon  becoming 
third  in  Stegodon,  and  so  to  the  end  7  This  is  confirmed  from  the  proven  fact  of 
the  disappearance  of  the  premolars.     They  are  fewer  in  Trilophodon^  than  ip. 

^Baird,  RctIcw  Birds  N.  America. 

t  The  genufl  Mastodon,  as  left  by  Cnvier,  embraced  two  genera,  as  has  boen  clearly  shown- 
bj  that  excellent  palnantologist,  the  late  Dr.  Falconer.  He  named  these  genera  Trilopho- 
don and  Tetralophodon.  It  appears  to  us  that  this  was  unnecensarv,  as  he  was  aware 
thi^  Dr.  Oodman  had  named  tne  American  Mastodon  Tetracaiilodon  from  its  sometimes 
persistent  inferior  tusks,  a  character  distinguish in|^  it  from  the  later  genera  of  the  series 
though  not  so  trenchantly  as  the  three  crests  of  its  third  molar,  as  pointed  oat  by  Fal* 
ooner.  As  this  group  was  taken  from  the  Cuyierian  Mastodon,  it  should  retain  Godman*s 
name,  for  the  T.  oh  i  o  ti  c  u  s,  the  T.  an^^ustidens  and  T.  h  u  m  b  o  I  d  i  i,  while  Cuvier't 
name  should  be  preserved  for  the  remamder,  vis.,  M.  longirostris,M.  borsoni,  M. 
arvernensis,  etc,  the  Tetralophodons  of  Falconer. 

tThe  two-crested  and  first  three^rested  molars  are  nsnally  called  milk  molars,  becanse 
early  shed.  As,  howerer,  they  are  not  Bucceede«l  by  any  subsequent  teeth,  but  are  similar 
to  those  which  lie  behind  them  in  the  jaw,  I  cannot  see  why  they  are  not  true  pnpmolars 
Dr.  Warren,  in  his  monograph  of  Mastodon  oh  i o  t  i  c  u  s,  savs  "This  is  called  the  third 
deciduous  tooth,  but  why  it  is  more  entitled  to  this  epithet  than  the  two  which  follow  it 
would  be  difRcult  to  determine.  Are  not  the  first  and  second  so-called  permanent  teeth 
equally  deciduous,  since  they  are  shed,  and  leave  the  last  permanent  molar  solitary  *>'* 
V.p.  69.  Flower  says  (Transac.  Royal  Societv,  1867.  63«),  "In  the  l^igong  and  in  the  ex- 
isting Elepliants  the  successional  process  is  limited  to  the  incisor  teeth.** 

1868.] 


1262  PROCEEDINGS  OF  THE  ACADEMY  OF 

Dinotherium,  and  soon  shed ;  they  are  also  early  shed  in  Mastodon  and  Stego- 
don  (insifjrnis  Falc.  Cant.)  and  are  not  known  to  exist  in  the  sacceeding 
types  ;  the  acceleration  of  succession  of  teeth  has  caused  them  to  be  entirtlj 
omitted.  The  young  tooth  of  Elephas  moreover  is  represented  by  a  series  of 
independent  parallel  laminae  at  first,  which,  when  they  unite,  form  a  series^  of 
crests  similar  to  the  type  of  the  genus  Mastodon  and  others  of  the  beginning 
of  the  scries.  The  deposit  of  cementum  takes  place  later,  till  the  valleys  are 
entirely  filled  up.  Thus  the  relations  of  this  part  of  the  tooth  structure  in  the 
series  are  also  those  of  the  successional  growth  of  those  of  Elephas,  or  the  ex- 
treme of  the  series. 

It  would  be  only  necessary  to  show  that  two  distinct  conditions  in  any  of 
these  respects  occurred  among  the  different  individuals  of  the  same  species  of 
any  of  these  genera,  to  render  a  hypothesis  of  evolution  a  demonstrated  fact. 

It  must  be  here  observed  that  great  size  indicates  little  or  nothing  as  to 
zoological  rank.  It  merely  indicates  the  expenditure  of  a  large  amount  of 
stored  vegetative  force  in  the  individuals  of  the  g^up,  however  limited,  which 
exhibits  it.  The  greatest  species  are  often  not  far  removed  in  affinity  from  the 
least ;  thus  there  can  be  but  little  doubt  that  Elephants  are  not  far  removed 
from  the  Rodents',  and  the  Rhinoceros  is  near  the  Cony.  Indeed,  in  the  same 
genus  the  most  extraordinary  diversity  prevails,  for  we  have  a  very  small  Ele- 
phant of  Malta,  and  in  the  Miocene  of  Maryland  a  fin-back  whale  not  so  large 
as  the  new-born  young  of  the  fin-backs  now  living.  Hence  Prof.  Dana's  ob- 
jection* to  the  developmental  hypothesis,  based  on  the  g^at  size  of  the 
primal  Selachians  and  Ganoids,  has  but  little  weight. 

7.  Rathke  has  shown  that  the  arteria  ophthalmica  of  the  higher  Ophidians 
is  originally  a  branch  of  the  arteria  ccrebralis  anterior,  and  that  it  later  forms 
a  connection  with  the  arteria  facialis.  This  connection  increases  in  streng^, 
while  the  other  diminishes,  until  finally  its  supply  of  blood  is  derived  from  the 
facialis  instead  of  the  cerebralis. 

Rathke  has  also  shown  that  tlie  cerebral  origin  of  this  artery  is  continued 
through  life  in  the  three  lowest  suborders  of  the*  serpents,  the  Scolecophidia, 
Catodonta  and  Tortricina;  also  in  the  next  succeeding  group,  the  Peropoda. 

8.  In  most  serpents  the  left  lung  is  never  developed  ;  in  such  the  pulmonary 
artery  instead  of  being  totally  wanting,  remains  as  a  posterior  aorta  bow,  con- 
nected with  the  aorta  by  a  ductus  botalli ;  serpents  without  left  lung  being 
therefore  identical  in  this  respect  with  the  embryonic  typo  of  those  in  which 
that  lung  exists. 

9.  Dr.  Lespes  states  that  the  optic  region  of  the  brain  of  blind  cave  Coleop- 
tera,  examined  by  him,  is  similar  in  structure  to  that  in  the  blind  larvse  of 
Coleoptera,  whose  imagos  possess  visual  organs. 

f  10.  Those  Haurians,  (Uroniastix,  etc.,)  in  which  the  premazillary  region 
is  produced  into  a  uniform  cutting  edge,  are  furnished  during  early  stages 
with  a  series  of  premaxillary  teeth,  which  become  gradually  fused  and  con- 
fluent with  the  alveolar  margin.  Hence  other  Acrodonts  are  equivalent,  in 
this  respect,  to  the  young  of  Uromastix,  etc.  The  same  thing  occurs  among  the 
Scaroid  and  Labroid  fishes.  In  this  most  natural  family  we  find  the  ma- 
jority of  generic  forms  provided  with  a  normal  complete  dentition  :  in  others 
(Chtterops,  Xiphochilus,  Pseudodax,  etc.,)  the  lateral  teeth  are  gradually  and 
nomially  replaced  by  a  more  or  less  cutting  edge  of  the  mandible ;  and  finally, 
in  the  iScarina  and  Odacina  the  entire  mass  of  teeth  and  jaws  are  coalesced, 
forming  a  bcnk  with  sharp  cutting  edges,  the  single  teeth  being  still  visible  in 
the  true  Scarus,  while  they  have  entirely  disappeared  in  adult  Pseudoscams 
and  Odnx.j:  Thus  in  dentition  the  adult  Scarus  is  identical  with  not  fully 
developed  Odax  ;  Chaerops  with  the  teeth  less  confluent,  equals  a  still  younger 


•  Manual  of  Gt'oloRV,  p. 

f  See  under  .section  on  acceleration  and  retardation. 

\  Gfinthor  on  Ilattcrla,  Philosophlcdl  Transactions,  1867,  IL    1  had  already  noticed  the 
peculiar  derelopuient  in  Uromaatix,  but  not  published  it 

[Oct 


NATURAL  SCIENCES  OF  PHILADELPHIA.  263 

Stage  of  Odaz,  while  those  with  distinct  teeth  are  the  same  in  this  point  as 
the  embryos  of  the  highest — Odax,  etc.  I  venture  to  predict  that  here  will  be 
found  a  long  series  of  exact  paralleUtm^  in  which  the  diflferent  genera,  resting 
ezclusivelj  on  these  dental  characters,  will  be  found  to  be  identical  generically 
with  the  yarious  stages  of  the  successively  most  advanced. 

II.  Professor  Agassiz  states  that  the  absence  of  ventral  fins  is  characteristic 
of  an  embryonic  condition  of  the  Cyprinodont  fishes.  The  genus  Orestias 
does  not  progress  beyond  this  stage  in  this  one  point.  Probably  the  genus 
will  be  found  which  will  only  differ  from  Orestias  in  the  presence  of  ventral 
fins.  If  BO,  Orestias  will  be  identical  with  an  imperfect  stage  of  that  genua, 
if,  as  will  probably  be  the  case,  the  fins  appear  in  the  latter,  after  other  struc- 
tures are  fully  completed. 

yy,  ParaUeliem  in  Higher  Oroupi. 

It  is  not  to  be  anticipated  that  the  series  of  genera  exhibiting  exact  parallel- 
ism can  embrace  many  such  terms,  since  comparatively  few  stages  in  the  de- 
velopmental condition  of  the  same  part  in  the  highest,  would  bring  us  back  to 
a  larval  condition,  which,  as  far  as  we  yet  know,  has  no  exact  parallel  among 
existing  genera.  But  it  is  to  be  believed  that  the  lowest  terms  of  a  number 
of  the  most  nearly  allied  of  such  series,  do  of  themselves  form  another  series 
of  exact  parallelisms. 

Thus  exact  parallelism  between  existing  genera  of  mammals  ceases  with  all 
characters  which  are  larval  or  fostal  only  prior  to  the  assumption  of  the  adult 
dentition,  since  among  the  higher  mammalia  at  least  we  know  of  no  genus 
which,  however  similar  to  undeveloped  stages  of  the  higher,  nevet  loses  the 
milk  dentition.  It  is  nevertheless  an  important  fact  that,  among  smooth 
brained  mammals,  or  many  of  them,  but  one  tooth  of  the  second  series  ap- 
pears; and  inasmuch  as  smooth  brained  forms  of  the  higher  orders  have  be- 
come extinct,  it  is  not  too  much  to  anticipate  that  a  type  of  permanent  milk 
dentition  will  be  found  am9ng  the  extinct  forms  of  the  same  high  orders. 

As  an  example  of  exact  parallelism  in  series  of  series,  I  select  the  follow- 
ing: 

1.  in  the  Batrachian  family  GystignathidsB  there  are  six  groups  or  sets  of 
genera.  In  the  highest  of  these  we  have  an  ossified  cranium  and  xiphistemum 
— i.  e.  in  the  Oystignathi ;  in  the  Pleurodeme  the  cranium  is  not  ossified,  thus 
representing  the  Cystignathi  while  incomplete ;  in  the  Crinise  the  xiphlster- 
num  is  cartilaginous,  as  well  as  the  fronto-parietal  region,  being  an  equiva- 
lent of  a  still  lower  stage  of  the  Cystignathi.  From  this  simplest  type  we  can 
find  a  rising  series  by  a  different  combination  of  characters  ;  thus  the  Cera- 
tophydes  add  an  osseous  cranium  to  the  incomplete  xiphisternum,  while  two 
succeeding  groups  diverge  from  each  other  at  the  start,  the  Pseudes  loosening 
the  outer  metatarsus  in  their  development  to  maturity,  while  the  Hylodes  add 
by  degrees  a  cross-limb  to  the  last  phalange.  The  Ceratophrydes  and  CrinisB 
are  stages  in  the  development  of  these,  but  neither  one  of  them  is  a  step  in 
the  development  of  the  other.  They  are  measured  by  adaptive  characters 
purely. 

2.  The  whole  suborder  of  the  Anurous  Batrachia,  to  which  the  above  family 
belongs,  the  Arcifera,  differs  from  the  suborder  Raniformia  by  a  character 
which  distinguishes  a  primary  stage  of  growth  of  the  latter  from  its  fully  de- 
veloped form.  That  is,  the  Raniformia  present,  at  one  period  of  their  devel- 
opment, a  pair  of  parallel  or  over-lapping  curved  cartilages,  connecting  the 
the  procoracoid  and  coracoid  bones,  which  subsequently  unite  and  become  a 
single,  slender  median,  scarcely  visible  rod,  while  the  bones  named  expand 
and  meet.  The  first  condition  is  the  permanent  and  sole  systematic  character 
of  the  Arcifera.* 

*  This  may  be  readily  anderstood  by  comparing  my  monograph  of  the  Arcifera,  Joiim. 
Ac.  Nat  Sci.  Phil.,  180S,  with  Duges  work,  or  Oegenbaur  A  Parker's  memoirs  on  the  shoul- 
der girdle. 
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Objection. — It  mar  be  objected  bj  those  who  have  observed  some  of  these 
developmental  relations,  that  thej  are  exhibited  bj  certain  single  stmctarefl 
only,  and  not  by  whole  organisms.  These  objectors  mast  not  forget  that  the 
distinctions  of  those  groups,  wbi<  h  alone  we  have  in  one  geological  period 
in  a  relation  of  near  affinity,  exist  in  single  eharaetert  only ;  and  4hat  it  is 
therefore  infinitely  probable  that  the  higher  groups,  when  we  come  to  know 
their  representatives  with  the  same  completeness,  will  prove  to  be  separated 
by  single  characters  of  difference  also. 

3.  The  following  table  is  here  introduced  to  illustrate  the  relations  of  groops 
higher  than  the  preceding.  This  is  largely  measured  by  the  circulatory  sys- 
tem, not  only  as  to  the  class  relations,  but  also  as  regards  orders.  In  its  less 
central  portions  it  is,  however,  definitive  of  families  at  times.*  [The  reader  is 
here  referred  to  the  table  commencing  on  p.  256.] 

If  the  reader  will  compare  the  history  of  the  development  of  vertebrates  of 
any  class  or  order,  as  those  of  Teleosts  and  the  lizard  by  LercbouUet,  of  the 
snake  and  tortoise  by  Rathke  and  Agassiz,  and  of  the  bird  and  mammal  bj 
Von  Boer,  he  will  find  the  most  complete  examples  of  the  inexact  paraUelitm 
of  the  lower  types  with  the  embryonic  stages  of  the  higher.  A  few  points  are 
selected  as  examples,  from  the  histories  included  in  a  few  of  the  columns  of  the 
table,  and  given  at  its  end. 

Similar  parallels  may  be  found  to  exist  in  the  most  beautiful  manner  be- 
tween the  adult  anatomy  and  structure* of  the  urogenital  apparatus  within 
each  class  of  the  series  taken  separately,  as  indicating  ordinid  relationship. 
This  department  is,  however,  omitted  for  the  present. 

As  an  example  of  the  homologies  derivable  from  the  circulatory  system,  and 
of  the  use  of  the  preceding  talne,  I  give  the  following  relations  between  the 
types  of  the  origins  of  the  aorta.f 

The  single  ventricle  of  Teleostei  is  no  doubt  homologous  with  that  of  Lepi- 
dosteus,  and  that  of  Lepidosiren.  The  arteria  veticx  natatorite,  which  is  the 
homologue  of  the  A.  pulmonalit  of  air  breathers,  issues  in  Lepidostens  from 
the  last  vena  branchialia,  thus  receiving  aerated  blood  from  the  gills  In  Lepi- 
dosiren it  issues  from  the  point  of  junction  of  two  gilless  and  two  gill-bearing 
veme  branehialet^  thus  receiving  mixed  blue  and  red  blood,  or  blue  blood 
altogether,  when  the  branchis  are  not  in  functional  activity.  In  Proteus  it 
issues  from  the  last  vena  bianchialis,  where  it  receives  the  dtutUt  botalli  of  the 
preceding  vein,  which,  when  the  gill  is  inactive,  becomes  a  gilless  aorta-bow, 
which  brings  it  only  carbonized  blood,  which  it  readily  aerates  in  the  swim 
bladder,  now  become  a  lung.  The  ventricle  is  homologous  with  the  preced- 
ing. In  Salamanders,  where  the  substitution  of  the  accessory  gill  arches  by 
the  ductus  botalli,  converts  the  arterite  and  vense  branchialet  into  ^*  aorta-bows/* 
the  A. pulmonalit  is  given  ofif  from  the  posterior  bow,  and  receives  henceforth 
mixed  blood.  In  the  Annra  the  origin  is  the  same  but  nearer  the  heart.  In 
Gymnophidia  it  approaches  the  heart  so  far  as  to  issue  from  the  extremity  of  the 
bulbus  arteriosus,  which  is  now  divided  by  an  incomplete  -septum,  one  half 
conveying  blood  to  the  aorta  roots,  and  the  other  to  the  A.  pulmonalis.  This 
septum  was  already  preceded  by  a  longitudinal  valve  with  free  margin  in  the 
Anura  1  As  if  to  meet  the  coming  event,  a  trace  of  ventricular  septum 
appears  at  the  apex  within.  There  can  now  be  no  question  of  the  homology 
of  the  ventricles  of  the  gar,  and  of  the  Cs&cilia.  But  we  have  next  the  trne 
Reptilia.  The  Bulbus  arteriosus  is  split  externally,  as  it'  already  was  inter- 
nally, but  it  is  first  represented  in  most  Tortoises  by  an  adherent  portion,  one- 

*This  flketoh  is  not  nearly  complete,  but  is  published  in  hopes  of  its  beine  oseftil  to 
students.  It  is  compiled  from  the  works  of  Meckel.  Rathke,  Barkow,  Miuler,  HyrU, 
BrUekc,  Stiinnius  and  others,  in  connection  with  numerous  dissections. 

t  ProfesHor  Agassiz  (Contrib.  Nat.  Hist.  U.  8..  I  285)  states  that  the  ventricle  of  the  Tes- 
tudinata  '*  is  not  any  more  identical  with  the  one  ventricle  of  fishes,  than  with  the  two 
ventricles  of  warm  blooded  vertebrata;  for  in  fishes  we  find  only  one  vessel,  the  oortai 
arisiuR  from  it,  while  in  Turtles  both  the  aorta  and  arteria  pulmonalis  start  together  ft-on 
it."  We  think  this  statement,  which,  if  true,  is  destructive  to  the  asserted  homologies  of 
the  circulatory  system,  cannot  be  substantiated,  for  the  reasons  above  given. 
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half  being  the  now,  to  this  point,  independent  arteria  pulmonalia  and  the  other 
the  nearly  split  aorta  roots.  There  can,  I  think,  be  little  question  of  the  exac- 
titude of  the  homology  throughout. 

It  is  no  less  certain  that  the  Salamander^  fulfils  in  its  development  the  dif- 
ferent stages  to  its  permanent  one,  and  is  identical  in  each  atage,  in  refpect  t4> 
thit  pointy  with  the  orders  it  represents  at  the  time.  This  is  true  even  of  the  long 
period  during  which  it  bears  the  long  branchial  appendages  and  contained 
arteries  and  veins  which  are  not  found  in  fishes  ;  it  is  then  like  the  Pro- 
topterus,  which  has  hyoid  venous  arches  and  appendages  of  those  arches 
at  the  same  time.  The  Tortoise  f  and  Tropidonotus,  X  ^^^  &lso  identical  in 
their  successive  stages  with  the  types  already  enumerated,  the  external  or 
appendicular  branchial  vessels  being  omitted  as  belonging  to  the  special  serial 
development  of  the  line  of  air-breathing  Anallantoidans.  The  division  of  the 
bulbus  arteriosus  into  three  instead  of  two  may  indicate  a  case  of  inexact  pa r^ 
aUrfJitm^  but  on  the  other  hand  it  may  be  that  the  pulmonary  partition  is  com- 
pleted a  little  before  the  aorta-root  partition,  thus  passing  through  the  Batra^ 
chian  permanent  type.  For  explanations  of  inexactitude  sec  under  Part  II. 
No  doubt  the  Batracbian  type  of  bulbus  arteriosus  is  passed  by  many  serpents 
less  extreme  and  specialized  than  the  Tropidonotus. 

The  aortic  and  pulmonary  divisions  of  the  bulbus  in  the  CFPcilia  are  not 
laterally  placed,  but  one  is  dorsal  and  the  other  ventral,  the  one  passing  a 
little  spirally  to  the  right  of  the  other.  So  the  pulmonary  division  of  the 
bulbus  turns  over  to  the  right  in  the  Anura.  When  the  septum  of  the  true 
reptiles  appears  it  rises  on  the  anterior  wall  of  the  ventricle  till  it  is  seen  in 
Eunectes  to  meet  the  partition  between  the  arteria  pulmonalii  and  aorta-roofs, 
and  we  have  at  once  the  right  and  left  ventricles  of  the  bird,  and  mammal 
structurally  and  functionally.  Thus  are  the  two  ventricles  of  man  the  same 
as  the  one  ventricle  of  the  fish,  merely  divided  by  a  septum. J 

In  the  fissure  of  the  aortic  bulbus  in  the  reptiles  a  spiral  turn  is  again  given, 
and  in  Testudo  the  one  aorta-root  issues  behind  the  other.  In  the  Crocodile 
the  turn  is  still  greater,  and  the  right  aorta-root  issues  to  the  left  of  the  left 
root,  and  vice  versa.  In  the  birds  we  have  lost  the  left  root,  and  parallelism 
ceases  with  this  change.  In  the  mammalia  the  right  root  turns  to  the  lefr, 
so  that  in  the  comparison  of  these  classes  the  rule  of  Yon  Baer  above  quoted 
is  true ;  no  mammal  at  present  known  is  identical  in  a  fa3tal  stage  with  any 
fully  grown  bird,  but  with  a  fcetus  of  the  same,  up  to  a  certain  point.  But 
for  both  classes  the  parallelism  of  those  below  them  holds  true. 

But  it  is  with  the  exact  parallelism  or  identity  of  genera  that  we  have  to  do 
in  the  present  essay.  That  being  established,  the  inexact  parallelism  between 
the  modern  representatives  of  higher  groups,  follows  by  a  process  of  reduc- 
tion. 

/.  The  extent  of  paralleliitiu 

Prof.  De  Serres  and  others  have  stated  it  as  their  belief  that  the  lower 
''  branches  "  of  the  animal  kingdom  are  identical  with  the  undeveloped  forms 
of  the  higher ;  i.  e.  that  the  mollusc  and  articulate  are  not  merely  parallel 
with,  but  the  same  as  the  lower  conditions  of  the  vertebrate.  The  works  of 
various  embryologists  as  Yon  Baer  and  Lereboullet,  have  shown  this  state- 
ment to  be  ersoneous  "  and  founded  on  false  and  deceptive  appearances."  The 
embryos  of  the  four  great  branches  of  the  animal  kingdom  appear  to  be  dis- 
tinct in  essential  characters,  from  their  first  appearance.  But  Lereboullet,  who, 
in  his  prize  essay,  has  compared  with  care  the  development  of  the  trout,  pike, 

*  Amblystoma.       f  Affassiz.       %  Rathke. 

2  AgasHiz,  1.  c,  denied  the  homology  of  the  ventricles  of  the  turtle  and  mammal,  but  H 
appearn  to  rao  erroneously.  He  gays  :  '*  Tbe  fact  that  the  great  blood  yessels  (aorta  anil 
art.  pulmoDalis)  start  together  from  the  cavum  venosum  seems  to  prove  that  the  two  cavi- 
ties In  the  heart  of  turtles,  which  are  bv  no  means  very  marked,  do  not  correspond  to  tbe 
two  ventrloles  in  mammalia  and  birdji.'^ 
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and  perch  of  the  Teleosts,  with  that  of  a  Lacerta  among  reptiles,  has  failed 
to  point  out  characters  by  which  the  embryos  of  the  two  vertebrate  classes 
essentially  differ,  for  a  considerable  period.  It  is  true,  that  as  each  and  all  of 
the  species  belong  to  widely  different  generic  series,  parallelism  is  of  the  kind 
to  l)e  called  inezact  or  remote.  But  enough  is  known  of  embryology  and  palae- 
ontology to  render  it  extremely  probable  that  the  historic  predecessors  of 
the  types  whose  embryology  Lereboullet  studied,  formed  a  series  of  parallels  of 
the  kind  termed  in  this  essay  exact. 

Lereboullet  states  that  a  certain  difference  exists  between  the  eggs  of  the 
fishes  and  those  of  the  Lacerta.  This  is  for  us  merely  stating  that  the  parents 
of  the  embryos  differ,  a  fact  which  no  one  will  contest.  1  he  same  may  be' 
said  of  the  elevated  or  depressed  character  of  the  surface  of  the  vitellus  on 
which  the  embryo  reposes. 

Secondly,  after  the  appearance  of  the  embryo  the  Lacerta  is  furnished 
with  the  amnios  and  allantois,  the  Teliost  not.  This  is  certainly  neither  a 
generic,  ordinal  nor  class  character  of  the  adult,  for  it  is  but  temporary ; 
therefore  in  generic,  ordinal  and  class  characters  the  embryos  of  the  Teliost 
and  Reptile  are  still  identical.  It  is  a  physiological  character  and  not  mor. 
phological,  and  therefore  far  the  less  likely  to  be  a  permanent  one,  even  in 
embryos,  under  changed  circumstances.  The  female  of  one  of  the  species  of 
Trachycephalus  inverts  the  skin  of  the  back  at  one  season  of  the  year  to  re- 
ceive her  eggs,  because  she  cannot  lay  them  in  the  water ;  the  other  species  of 
the  genus  do  not.  The  next  genus  in  direct  morphoiogical  line  possesses  a 
single  species  whose  female  docs  the  same  for  the  same  reason  ;  but  the  rela- 
tions of  these  species  and  genera  are  zoologically  the  same  as  though  this 
modification  did  not  occur.  Kany  such  instances  will  occur  to  many  natu- 
ralists. It  is  not  pretended  that  they  are  as.important  as  the  presence  of  the 
allantois  ;  but  they  constitute  a  character  no  doubt  similar  in  kind,  and  en- 
tirely at  the  service  of  the  needs  of  the  great  system  of  morphological  suc' 
cession.     The  same  may  be  said  of  the  vascular  area  of  the  Reptile. 

Lerebonllet  concludes  his  summary  of  the  differences  between  the  Teliost 
and  Reptile,  up  to  the  period  of  completion  of  the  heart,  by  saying  "  It  is  easy 
to  perceive  that  all  these  differences,  however  important  they  may  appear,  are 
constituted  by  the  accessory  organs  of  the  embryo,  and  do  not  modify  the 
development  of  the  latter,  which  progresses  in  reality  exactly  as  in  the  fishes.'' 
Ho  says  the  same  previously,  as  to  the  relation  of  the  same  to  the  bird  and 
mammal. 

We  have  then  in  the  embryos  of  the  lower  vertebrates  at  a  certain  time  in 
the  history  of  each,  an  "  ezact  parallelism  "  or  identity  with  the  embryonic 
condition  of  the  type  which  progresses  to  the  next  degree  beyond  it,  and  of  all 
the  other  types  which  progress  successively  to  more  distant  extremes. 

We  have,  however,  so  far,  every  reason  to  suppose  that  the  embryos  of  the 
other  branches  of  animals  never  present  an  exact  parallelism  with  those  of 
the  vertebrata. 

The  embryo  of  the  fisfa*  and  that  of  the  reptile  and  mammal  may  he  said  to 
be  generically  if  not  specifically  identical  up  to  the  point  where  preparation 
for  the  aerial  respiration  of  the  latter  appears.  They  each  take  different  lines 
at  this  point.  The  fish  direrges  from  the  coarse  of  the  reptile  and  proceeds 
to  a  different  goal ;  the  shark  does  the  same,  bat  proceeds  a  shorter  distance, 
while  the  Dermopter  scarcely  leaves  the  point  of  departure.  No  doubt  there 
have  been  types  which  never  left  this  point,  and  whose  plan  or  circtU'itorj/  system 
is  identical  with  that  of  the  embryo  Reptile  and  Mammal.  Surh  a  type  was  only 
generically  different  from  the  reptile  or  mammal  which  had  only  takhi  the  succeeding 
stepy  provided  other  structures  were  not  super-added. 

By  comparing  the  development  of  types  of  different  classes  in  certain  features 
which  are  only  ordinal  or  generic  in  meaning,  very  erroneous  conclusions  may 
be  reached  by  the  inexact  student,  as  to  the  want  of  parallelism  of  classes  to 
each  other.     Thus  Rathke  says  of  the  development  of  the  eye  of  the  Tropi- 
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donotus  at  a  certain  period,  that  it  is  far  in  adrance  of  that  of  the  mammal  at 
the  same  stage.  Here,  says  the  objector,  is  a  case  where  their  parallelisms  do 
not  coincide ;  the  mammal  is  really  similar  to  a  yonnger  stage  of  the  Reptilei 

But,  in  fact,  the  size  of  the  eye  is  but  a  generic  or  family  character  ;  if  the 
development  of  the  lemur  had  been  compared  with  the  snake,  the  mammd 
would  have  been  found  to  be  in  advance  ;  if  the  mole,  much  farther  behind. 
If  the  snake  selected  were  the  purblind  Atractaspis,  almost  any  mammal  wonld 
hare  been  in  advance  ;  if,  on  the  other  hand,  the  great  eyed  Dipsas,  but  few 
mammalia  would  have  been  parallel  to  it. 

In  a  word,  to  find  eiuiet  parallelitm  it  is  necessary  to  examine  the  closest 
allies. 

It  is  also  of  first  importance  to  distinguish  between  ihti  existence  of  gentric  ot 
higher  characters,  and  their  condition  under  various  circumstances  of  individual 
life.  If  a  fcetal  or  larval  character  be  conserved  through  the  adult  life  of  a 
type,  it  will  be  of  course  adapted  to  the  functions  of  mature  age.  Thus  the 
undeveloped  character  of  the  horns  of  the  genus  of  deer,  Rusa,  are  not  accom- 
panied with  the  marks  of  individual  youth  of  the  corresponding  stage  of  Ger- 
vus;  its  individuals  are  fully  grown  and /unc/iona//y  perfect.  The  species  of 
Hyla  are  not  small  and  incapable  of  self  preservation  and  reproduction,  as  is 
the  corresponding  stage  of  Trachycephalus ;  they  are  functionally  developed. 
The  student  need  not  be  surprised,  then,  if,  when  identity  or  exact  parallelism 
is  asserted,  he  finds  some  differences  dependent  on  age  and  adaptation,  for  if  he 
be  an  anatomist  he  need  not  be  informed  that  a  morphological  relation  consti- 
tutes types  what  they  are,  not  a  physiological. 

II.  Of  retardation  and  acceleration  in  generic  charaeten. 

First.     Of  adult  metamorphosie. 

The  question  has  necessarily  arisen — have  these  remarkable  relations  between 
genera  resulted  from  an  arrangement  of  distinct  generations  according  to  a 
permanent  scale  of  harmony,  or  have  the  same  genetic  series  of  individuals 
been  made  to  assume  the  different  positions,  at  the  same  or  different  periods  of 
the  earth's  history.* 

Prof.  Marcel  de  Scrres  proposed  the  theory  of  repressions  of  derelopment  to 
account  for  the  existence  of  the  lower  groups  of  animals  at  now  exitting^  an 
error  easily  exposed,  as  has  been  done  by  Lereboullet  in  bis  various  important 
embryological  writings.  But  little  observation  is  sufficient  to  prove  that  a 
mammal  is  not  a  shark  where  it  has  five  gill  arches  or  aorta  bows,  nor  a  batra- 
chian  where  it  has  three,  or  a  reptile  where  it  has  the  two  aorta-roots.  This 
has  been  already  sufficiently  pointed  out  by  Von  Baer,  who  says  there  is 
'*  Kein  Rede,"  of  such  a  theory  as  was  afterwards  proposed  by  de  Scrres. 
Thus  are  true  the  rules  propounded  by  this  author.f  3.  "Each  embryo  of  a 
given  animal  type,  instead  of  passing  through  the  other  given  animal  found, 
diverges  still  more  from  it."  4.  "  In  the  basis,  therefore,  the  embryo  of  a 
higher  animal  type  is  never  identical  with  an  inferior  type,  but  with  the  em- 
bryo only  of  the  latter." 

*  Some  naturaliHts  seom  to  imagine  that  the  demonstration  of  the  existence  of  interme- 
diate types  in  only  necessary  to  establish  a  developmental  hypothesis.  Thus  Dr.  Dohm 
(Ann.  Magaz.  >'.  Hist.,  180K),  writing  of  his  discovery  of  that  most  interest  ins  genus  £ug«- 
reon,  which  combines  characters  of  Ncuroptera  with  those  of  Uemiptera,  <foes  not  hesi- 
tate to  say  ih»t  it  proves  the  trutli  of  Darwin's  theory.  Now  it  appears  to  mo  that  a  dem- 
onstration of  tlie  existence  of  a  regtilarly  graduated  succession  of  types  flrom  the  monad  to 
man,  would  be  only  the  mnor  of  a  syllogism  without  its  major,  in  evidence  for  develop- 
ment, so  long  as  the  proof  of  transition  of  one  step  into  another  is  wanting;  and  the  idea 
that  such  a  discovery  could  establish  a  developmental  theory  is  entirely  unfounded. 
Imleed  the  reasoning  in  which  some  indulge — if  we  dare  so  call  the  spurious  article— 
bttsed  on  this  premise  alone,  is  unworthy  of  science.  Tlie  suoceasional  relation  of  types, 
though  a  most  important  element  in  our  argument,  has  been  long  known  to  many  who 
give  no  sanction  to  the  idea  of  development. 

t  Entwickelungsgcachichte,  224. 
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I  think  that  I  have  already  made  some  profip'ess  in  proving  that  the  near  or 
true  generic  relationship  is  one  of  absolute  developmental  repression  or 
advance.  Palaeontologj  shows  that  families  and  orders,  as  now  existing,  were 
preceded  in  time  by  groups  which  are  synthetic  or  comprehensive,  combining 
the  common  characters  of  modern  generic  series.  This  process  of  synthesis 
mnst,  it  is  obvious,  if  continued,  result  in  the^near  approximation  of  the  single 
representatives  of  the  now  numerous  and  diverse  groups.  There  is  every  reason 
to  believe  that  a  backward  view  through  time  will  show  this  to  have  prevailed 
throughout  the  vertebrata  and  other  branches,  as  we  already  can  in  part  prove. 
And  I  have  no  doubt  that  the  synthetic  types,  which  represent  modern  orders, 
have  existed  in  a  generic  relationship  subordinate  to  the  plan  of  the  synthetic 
class,  and  that  the  latter  have  existed  as  genera  only,  of  the  type  of  the  great 
branch.  This  is  not  ideal.  We  only  have  to  look  to  our  extinct  ganoids, 
Archegosaurs,  Labyrinthodonts,  Compsognathus,  Archaeopteryx,  Oruitho- 
rhynchus,  etc.,  to  realize  these  facts. 

The  first  genera  then  formed  a  scale  of  which  the  member^  were  identical 
with  the  undeveloped  stages  of  the  highest,  and  each  to  each  according  to 
their  position. 

Such  a  series  of  antitypic  groups  having  been  thus  established,  our  present 
knowledge  will  only  permit  us  to  suppose  that  the  resulting  and  now  existing 
kingdoms  and  classes  of  animals  and  plants  were  conceived  by  the  Creator 
according  to  a  plan  of  his  own,  according  to  his  pleasure.  That  directions  or 
lines  of  development  towards  these  ends  were  ordained,  and  certain  laws  ap- 
plied for  their  realization.     That  these  laws  are  the  before-mentioned  law  of 

BITARDATION    AND   ACCELBRATIOM  ;    and  Uw  of  NATURAL   6KLBCTI0K. 

The  first  consists  in  a  continual  crowding  backwards  of  the  successive  steps 
of  individual  development,  so  that  the  period  of  reproduction,  while  occurring 
periodically  with  the  change  of  the  year,  falls  later  and  later  in  the  life  his- 
tory of  the  species,  conferring  upon  its  offspring  features  in  advance  of  those 
possessed  by  its  predecessors,  in  the  line  already  laid  down  partly  by  a 
prior  suppression  on  a  higher  platform,  and  partly  as  above  supposed,  by 
the  special  creative  plan,  ^his  progres^ve  crowding  back  of  stages  is  not, 
however,  supposed  to  b a vr  progressed  regularly.  On  the  contrary,  in  the  de- 
velopment of  all  animals  there  are  well-known  periods  when  the  most  impor- 
tant transitions  are  accomplished  in  an  incredibly  short  space  of  time,  (as  the 
passage  of  man  through  the  stages  of  the  aorta  bows,  and  the  production  of 
limbs  in  Batrachia  Anura;)  while  other  transitions  occupy  long  periods,  and 
apparently  little  progress  is  made. 

The  rapid  change  is  called  metamorphosis  ;  the'intervening  stages  may  be 
called  larval  or  pupal.  The  most  familiar  examples  arc  those  which  come 
latest  in  life,  and  hence  are  most  easily  observed,  as  in  the  insects  and  frogi?. 
When,  during  the  substationary  period,  the  species  reproduces,  a  constancy 
of  type  is  the  result;  when  the  metamorphosis  only  appears  at  the  period  of 
reproduction  a  protean  type  is  the  result;  when  the  metamorphosis  is  crowded 
back  to  an  earlier  period  of  life,  then  we  have  another  persistent  type,  but  a 
new  genus  of  a  higher  grade  than  its  predecessor. 

In  reviewing  many  examples  everywhere  coming  under  the  eye  of  the  natu- 
ralist, it  is  easy  to  perceive  what  would  constitute  a  pkutie  and  what  a  con- 
served  condition  of  generic,  or  even  of  specific  form. 

As  one  or  more  periods  in  the  life  of  every  species  is  characterized  by  a 
greater  rapidity  of  development  (or  metamorphosis)  than  the  remainder,  so  in 
proportion  to  the  approximation  of  such  a  period  to  the  epoch  of  maturity  or 
reproduction,  is  the  offspring  liable  to  variation.  During  the  periods  corres- 
ponding to  those  between  the  rapid  metamorphoses  the  characters  of  the  genus 
would  be  preserved  unaltered,  though  the  period  of  change  would  be  ever 
approaching. 

Hence  the  transformation  of  genera  may  have  beeii  rapid  and  abrupt,  and 
the  intervening  periods  of  persistency  very  long ;  for  it  is  ever  true  that  the 
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macrocosm  is  a  parallel  or  repetition  of  the  microcosm  in  matter  and  mind. 
As  the  deyelopment  of  the  indiyidual,  so  the  development  of  the  geniu. 
We  may  add — so  the  development  of  the  whole  of  organized  beings. 

These  metamorphoses  may  be  fitly  compared  to  those  in  the  molecular  eon- 
Btitution  of  matter.  The  force  of  cohesion  between  the  atoms  of  a  vapor 
steadily  increases  with  descending  temperature,  and  in  a  regular  ratio,  tiU  a 
given  point  is  reached,  when  a  sudden  metamorphosis  to  a  denser,  or  liquid 
condition  takes  place.  Nor  have  we  reason  to  believe,  with  regard  to  many 
substances,  that  there  is  any  parallel  relation  between  the  temperature  and 
the  molecular  constitution  before  or  after  the  metamorphosis  takes  place. 
So  the  temperature  continuing  to  descend,  the  molecular  character  of  the 
liquid  remains  unchanged  until  the  via  eonservatrix  suddenly  giving  way  at  the 
ordained  point,  a  solid  is  the  result.  Thus  while  the  change  is  really  progress- 
ing the  eiternal  features  remain  unchanged  at  other  than  those  pointB,  which 
may  be  called  ejcpresaion  point*. 

Now  the  expresiicn  point  of  a  new  generic  type  is  reached  when  its  appearance 
in  the  adult  falls  so  far  prior  to  the  period  of  reproduction  as  to  transmit  it  to 
the  offspring  and  to  their  descendants,  until  another  ezprettion  point  of  pro- 
gress be  reached. 

Thus  a  developmental  succession  does  not  so  obliterate  the  lines  drawn 
around  nature's  types  as  to  render  our  system  Ineffectual  as  an  expression  of 
them. 

The  succession al  acceleration  or  retardation  in  metamorphosis  may  be  best 
illustrated  in  the  cases  selected  above,  by  the  following  tables.  These  are 
taken,  it  will  be  remembered,  from  the  Bufonide  and  Hylids  as  examples  of 
**  exact  parallelism ;"  three  are  now  added  from  the  Ranids  and  Discoglos- 
sidie.     The  case  of  '^  inexact  parallelism"  is  that  of  the  Scaphiopodids. 

Whether  they  are  cases  of  acceleration  or  retardation  can  only  be  deter- 
mined by  reference  to  the  palaeontology  of  the  respective  groups,  or  a  careful 
comparison  of  times  of  metamorphosis.  In  the  case  of  the  Discoglosside  I 
suspect  it  to  be  retardation,  as  the  highest  genus  is  extinct.  The  others  I 
shall  arrange  with  them  for  temporary  convenience.  Were  I  dealing  with  a 
group  of  Ganoids,  I  should  imagine  the  process  to  be  retardation,  as  this 
group  is  going  out  of  existence.  On  the  other  hand,  were  they  higher 
Oscine  birds  we  might  imagine  the  case  to  be  reversed. 


Assumed, 
140th  gen. 
laoth  gen. 
lOOth  gen. 
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*  A  parototd  gland  of  small  sise  is  added  here,  but  is  not  generic  as  compared  with  Bom- 
binator,  as  the  latter  has  collections  of  crypts  on  the  same  region  and  over  the  body. 
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In  the  preceding  diagrams  each  horizontal  colnmn  represents  the  life  hiitoiy 
of  the  individuals  of  each  genas.  The  line  of  dots,  stars,  etc.,  repreieiits 
the  same  developmental  stage  of  each,  as  it  appears  earlier  or  later  in  the  life 
of  the  individuals.  The  point  of  crossing  the  breeding  period  is  thai  at 
which  the  character  is  rendered  permanent.  When  the  change  falls  on  tiiii 
period  the  character  is  not  generic,  as  in  Ixalus,  Tab.  II.  The  period  of  lonng 
the  tail,  like  that  of  breeding,  is  represented  as  occurring  at  nearlj  the  same 
time  in  the  history  of  every  genus,  as  it  is  generally  seasonal.  Yet  this  is  not 
always  so,  and  like  the  other  characters  has  most  likely  had  its  period  of 
shifting.  Compare  difference  of  time  of  development,  for  instance,  of  the 
frontal  and  prefrontal  bones  in  Tabs.  I.  and  IV.  The  comparison  of  the  adah 
stages  of  the  less  developed  genera,  at  the  tops  of  the  columns,  with  the 
larval  conditions  of  those  more  fully  developed,  may  be  traced  in  the  absence 
of  characters  which  appear  in  the  latter.  I  have  convinced  myself  of  the 
accuracy  of  the  above  relations  by  the  examination  of  many  skeletons  and 
wet  preparations  of  adults  and  larva;. 

The  tables*  are  representations  of  nature,  and  not  ideal  sketches.  It  is  to 
be  noted  as  remarkable,  that  the  advance  throughout  so  many  diverse  groups 
is  in  the  tame  direction^  viz.,  to  complete  or  excessive  ossification  of  the  cra- 
nium ;  and  this  identity  of  progress  might  be  readily  shown  by  adding  other 
characters,  were  it  not  that  the  tables  would  become  too  complex  for  con- 
venience.. 

Hat  any  tueh  trantition  from  genut  to  genua  ever  been  teen  to  occur  f 

It  must  of  course  take  place  during  the  life  of  the  individuals  of  a  species, 
and  probably  at  different  times  during  the  lives  of  different  individuals,  de- 
pendent on  their  relative  vigor.  In  our  view,  ordinary  metamorphosis  is  such 
a  change,  and  we  have  stated  its  bearing  in  this  form,  that  *'  every  character 
distinguishing  suborders,  families  and  genera  is  to  be  found  among  the  indi- 
Tiduals  of  some  species,  living  or  extinct,  to  mark  new  yarieties  or  stages  of 
growth." 

A.  The  developmental  relation  of  generic  to  tpeeifie  characler$. 

For  the  relation  of  the  law  of  retardation  and  acceleration  to  specific  char* 
acters  we  will  look  to  development  again.  While  the  young  of  Trachycepha- 
lus  are  successively  different  genera,  they  preserve  most  of  their  specific  char- 
acters so  as  not  to  be  mistaken.  Agassiz  says  of  the  development  of  the 
North  American  turtles,f  ''I  do  not  know  a  turtle  which  does  not  exhibit 
marked  specific  peculiarities  long  before  its  generic  characters  are  fully  devel- 
oped." The  same  thing  can  be  said  of  the  characters  of  our  salamanders, 
whose  specific  marks  appear  before  their  generic,  or  even  family  characters. 
I  suspect  that  this  will  be  found  to  be  a  universal  law. 

It  also  follows,  if  a  developmental  process,  as  proposed,  has  existed, 
that  at  times  the  change  of  generic  type  hat  taken  place  more  rapidly  than  that  of 

•  Not«s  on  the  tables.— I.  I  characterised  a  eenut  Zaphrissa  (Jonm.  A.  M.  S.,  1866)  from 
the  Braunkohle  (miooene)  of  PruMla,  aa  different  from  Latonia,  on  the  groond  of  the 
presence  of  a  fontanelle  in  the  exostosed  fh>ntoparietal  bones.  This  eombination  of 
characters  is  very  improbable,  and  appeared  so  at  the  time ;  but  the  appearance  of  the 
specimen  is  quite  clear  in  this  respect.  I  think,  however,  it  must  be  the  result  of  injury, 
and  that  the  roof  has  been  partially  carried  away. 

Tab.  II.  Polypedates  is  nere  restricted  to  P.  maculatus  and  P.  quadrllineatns.  The 
other  species  are  referred  to  Rhacophorus,  which  has  not  hitherto  rested  on  any  prooer 
basis;  tne  asserted  character— the  palmation  of  the  hands— being  one  quite  graaoaied 
f^om  species  to  species  among  Hyfe.  Ckiromantit^  Peters,  is  referred  to  the  same,  as  its 
character  is  not  strongly  marked  and  is  visible  in  other  speelet.  For  similar  reeeoiM 
LqtomaniU  is  referred  to  Ixalus. 

Tab.  IV.  In  each  of  series  II  and  III  two  series  are  mingled  for  the  sake  of  compering 
the  structures  of  the  prefontal  bones.  Thus  Heterogloesa,  Stanrois,  Hylorana  and  Try- 
pheropsis  are  one  secies,  and  Hjrperolins  end  Hylambates  memt>era  of  another. 

t  Contrib.  N.  Hist.  United  Stotes,  I.,  p.  391.    Note. 

[Oct 


NATUBAL  SCIENCES  OF  PHILADELPHIA.  273 

^Hcifie,*  and  that  one  and  the  same  species  (if  origin  be  the  definition^)  has^  in  the 
natural  succession,  existed  in  more  than  one  genus. 

Apart  from  any  question  of  origin,  so  soon  as  a  species  should  assume  a 
new  generic  character  it  ceases,  of  course,  to  be  specifically  the  same  as  other 
individuals  which  have  not  assumed  it.  If  supposed  distinctness  of  origin  be, 
however,  a  test  of  specific  difference,  we  shall  then  have  to  contend  with  the 
paradox  of  the  same  species  belonging  to  two  different  genera  at  one  and  the 
same  time. 

It  follows,  therefore,  in  our  interpretation  of  nature,  that  groups  defined  by 
coloration  alone  are  not  to  be  regarded  as  genera,  as  is  done  by  some  orni- 
thologists and  entomologists.  They  are  simply  groups  of  species  in  which 
distinctive  generic  characters  had  not  appeared  up  to  the  period  of  repro- 
duction. Inasmuch  as  in  development  certain  speciBc  characters  appear  first, 
among  them  part  or  all  of  the  coloration  pattern,  it  is  obvious  that  the  latter 
do  not  belong  to  the  generic  category.  The  employment  of  such  characters 
then,  in  this  sense,  is  only  to  commence  reversing  the  terms  generic  and 
specific,  and  to  inaugurate  the  process  of  regarding  each  species  as  type  of  a 
separate  genus.       • 

0.  0/  probable  eases  of  transition. 

Thus  the  transition  between  the  toothed  and  edentulous  conditions  in  Ceta- 
cea  takes  place  in  the  ordinary  growth  of  the  individuals  of  the  genus  Glo- 
biocephalus,  and  the  transition  between  the  ossified  and  non-ossified  types  of 
Chelbnia  occurs  during  the  life  of  the  individuals  of  the  genus  Dermatemys. 

But  in  attempting  to  demonstrate  this  proposition  we  must  bring  forward 
facts  of  another  kind.  The  anti-developmentalists  are  accustomed  to  put 
such  changes  aside,  as  part  of  the  necessary  history  of  established  types  ;  hence 
we  will  not  appeal  to  such. 

1.  The  frog  Ranula  affinis,  of  South  America,  was  described  by  Peters 
AS  probably  a  climatal  variety  of  European  Rana  temporaria.  In  this 
he  is  supported  by  the  fact  that  the  specific  characters  do  not  differ  more 
than  would  characterize  it  as  a  local  variety,  were  it  an  inhabitant  of  Europe. 
Bat  I  have  found  that  it  differs  generically  in  the  non-ossification  of  the 
ethmoid  bone,  as  has  been  confirmed  by  Steindachner,  and  represents  an 
embryonic  condition  of  the  same  bone  in  Rana.  It  is  in  fact  an  undeveloped 
Bana.  That  this  is  a  true  genus  is  confirmed  by  many  specimens,  by  an  addi- 
tional species  (R.  pal  mi  pes),  and  by  the  fact  that  the  allied  genus  Trypher- 
opsis,  embracing  three  species  in  the  same  region,  differs  in  the  same  way  from 
the  otherwise  identical  genus  of  the  Old  World,  Hylorana. 

2.  The  South  African  Saurians  Chamssaura  angui  na,  and  MAUcusma- 
c  r  o  1  e  p  i  s,  are  very  closely  allied  in  specific  characters  in  all  respects,  though 
distinct.  They  have  one  important  ground  of  generic  distinction ;  the  latter 
has  one  pair  of  limbs  less  than  the  former.  They  are  rudimental  in  Chame- 
saara,  and  the  disappearance  in  Mancus  is  but  another  step  in  the  same  di- 
rection.    The  difference  in  specific  characters  is  of  much  less  degree. 

3.  In  the  genus  Celestus  there  are  numerous  species,  which  range  from  a 
slender,  snake-like  form  with  weak  limbs,  to  stouter,  strong-limbed  forms  with 
a  more  saurian  build.  Among  these  the  Haytian  C.  phozinusis  well  dis- 
guished  by  form  and  coloration.  An  allied  g^nus  from  the  same  region  is 
Panolopus,  which  in  specific  characters  approaches  the  C.  phoxinus  very 
closely,  much  more  so  than  any  Celestus  (one  species  possibly  excepted).  But 
in  generic  characters  it  is  distinguished  by  the  loss  of  all  its  toes  and  the  non- 
separation  of  nine  plates  on  the  end  of  the  muzzle.  The  genus  Diploglossus, 
on  the  other  hand,  occupying  a  superior  place  on  account  of  the  division  of 
the  frontonasal  into  three,  is,  in  specific  characters  (of  D.  m  o  n  o  t  ro  p  i  s)  much 
* — 

*  See  Proceedings  Academy,  1867,  p.  88,  where  I  observe  that  generic  characters  are 
probably  less  inherent  than  specifie. 
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closer  to  the  stoat  Gelesti  than  the  species  of  the  Utter  grenas  are  among 
themselves. 

4.  The  Oroaias  nigrilabris  is  a  Silarid,  which  in  specific  characten 
more  nearly  resembles  tlie  Amiurus  1  y  n  x,  than  the  latter  does  the  A.  albidns 
and  many  other  species  of  the  genus.  The  A.  lynx  is  found  in  the  same 
streams.  The  important  generic  character,  the  absence  of  eyes,  is,  howerer, 
its  constant  feature  (in  three  specimens  known  to  naturalists,  others  to  fisher- 
men). 

5.  The  Cinclidium  granulatum,  a  large  tree  toad  of  Brazil,  resembles 
in  all  its  characters  the  Centrotelma  geographicum.  The  specific  differ- 
ences between  them  amount  to  almost  nothing,  but  both  sexes  of  the  former 
grow  larger  and  are  furnished  with  a  generic  peculiarity  in  the  addition  of 
some  phalanges  to  the  thumb. 

(6.  The  ^uk  Sagmatorrhina  suckleyi  Cass,  is  stated*  to  resemble  in  plamag« 
and  all  its  characters  the  Ceratorhyncha  monocerata,astobe  not  distinguish* 
able,  even  as  a  variety  from  it,  except  by  the  striking  generic  characters.  In 
the  latter  a  concave  bone-like  process  rises  from  dbove  the  nostril,  and  an 
accessory  piece  is  found  in  the  symphysis  mandibuli,  lK»th  wanting  in  the 
genus  Sagmatorrhina. 

7.  The^Oporornis  a  g  i  1  i  s  Baird,  a  North  American  bird  of  the  Tanager 
I  family,  resembles  very  closely  in  form,  color  and  habits,  the  adjacent  species 

of  the  adjacent  genus  Geothlypis.  While  its  specific  characters  are  thfts  very 
close  to  Geothlypis  tephrocotis,  it  differs  in  the  generic  featnre  of  a  longer 
wing.  By  this  it  is  associated,  and  properly  so,  with  another  species,  0. 
formosus,  which  has  the  general  color  and  habits  of  species  of  Myiodi- 
octes  (M.  canadensis),  the  next  related  genus. 

8.  The  following  fact  I  give  on  the  authority  of  Prof.  Leidy,  who  will  pub- 
lish it  in  his  forthcoming  work  on  the  extinct  mammalia  of  Kebraska,  etc. 

Three  species  of  Oreodon  occur  in  the  miocene  strata ;  they  are  a  larger,  a 
medium  and  a  small  sized  species.  In  the  Pliocene  beds  above  them  they  are 
represented  by  three  species  of  Merychyus^  which  are  in  all  respects  knows, 
identical*  specifically  with  the  three  preceding.  Each  one  may  thus  be  said  to 
be  more  nearly  allied  to  the  species  of  the  other  genus  than  to  its  fellow  of  the 
same  genus,  in  specific  characters.  But  each,  on  the  other  hand,  differs  from 
each  in  generic  characters.  The  teeth  of  Merychyus  are  more  prismatic,  have 
longer  crowns  and  shorter  roots,  approaching  the  sheep,  as  Oreodon  does  the 
deer.f 

9.  The  North  American  Centrarchoid,  Hemioplites  simulans,  in  specific 
characters  is  most  closely  allied  to  the  Enneacanthus  guttatns  Morris.* 
It  has  however  one  or  two  distinctive  specific  features,  but  it  differs  as  to  genns 
in  having  one  less  dorsal  spine  and  one  more  anal  spine,  characters  in  the  direct 
line  of  succession  of  genera  to  Centrarchus  and  Hyperistius.  Now  the  lack 
of  one  of  its  dorsal  spines  is  not  an  uncommon  variation  in  the  Enneacanthus, 
but  the  anal  is  never  known  to  change.  There  is,  however,  apparently  no 
reason,  as  far  as  physical  causes  are  concerned,  why  it  should  not  tend  to 
vary  as  much  as  the  dorsal.  The  lack  of  this  tendency  constitutes  Hemio- 
plites, a  genus  distinct  from  Enneacanthus,  at  (he  present  time, 

*  By  Coues  Monograph  of  Aloidie.    Proo.  Acad.  Phils.,  1868,  p.  34. 

t  This  phenomenon  suggests  an  explanation  on  the  score  of  adaptation,  which  the  other 
cases  do  not.  The  existence  during  the  later  period  of  a  tougher  material  of  diel^  would 
increase  the  rapidity  of  wearing  of  the  crown  of  the  tooth,  and  require  a  longer  crown 
and  greater  rapidity  of  protrusion.  This  necessitates  a  diminution  of  the  basu  shoulder 
and  shortening  of  the  roots,  producins  the  prismatic  form  aforesaid.  The  deer  browse 
on  forest  foliage,  which  is  more  tender,  while  the  Cavicomia  grase  the  grasses,  which 
contain,  as  is  known,  a  greater  amount  of  silex ;  hence  the  more  rapid  attrition  of  ttie 
tooth. 

This  may  have  been  the  case  with  the  two  extinct  genera;  the  different  periods  during 
which  they  lived  may  have  seen  a  change  from  forest  to  prairie.  (It  is  not  intended  to 
insinuate  that  the  species  of  the  two  genera  are  necessarily  of  the  same  or  any  given 
number.) 
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Those  naturalists  (who  are  not  a  few^  who  will  be  disposed  on  this  accoant 
to  deny  generic  rank  to  Hemiopl^es,  will  have,  on  the  same  groands,  to  unite 
each  succeeding  step  till  they  embrace  the  **  series,"  and  no  doubt  at  the  same 
time  belie  a  considerable  amount  of  their  own  work  already  done. 

10.  The  Coreopsis  discoideaT.  and  G ,  Tar.  anomala  Gray,  is  much  more 
nearly  allied  to  Bidens  fro.ndosa  than  to  other  species  of  its  own  genus, 
and  the  latter  is  nearer  to  it  than  to  other  species  9f  Bidens.  It  differs  chiefly, 
if  not  altogether,  in  the  generic  character:  the  barbs  of  the  achenia  are  di- 
rected upwards  ;  those  of  the  Bidens  downwards. 

From  these  and  many  other  such  instances  it  may  be  oeriTed :  TTiat  the  i 
marest  ipedes  of  adjacent  gtntra  are  more  nearly  allied  in  specific  characters  than  ' 
th4  most  diverse  species  of  the  same  genus, 

1 1 .  While  Taxodium  distichumand  Glyptostrobus  europaeus,  conifers  of 
North  America  and  of  Eastern  Asia,  respectively,  are  readily  distinguished  by 
ge'toeric  peculiarities  of  their  cones  ;  in  specific  -characters  they  appear  to  be 
identicajl.* 

Confirmatory  of  this  proposition  is  the  statement  of  Parker  :f  "  In  tracing 
out  the  almost  infinite  yarieties  of  the  modifications  of  any  one  specific  type 
of  shelled  Rmzopod,  my  friend.  Prof.  Rupert  Jones  and  I  found  that  like  va- 
rieties of  distifict  species  are  much  nearer  in  shape  and  appearance  than  unlike  vtf- 
riities  of  the  same  essential  species,"  (It  is  not  unlikely  that  species  should  here 
be  read  genus  and  variety  species,  though  the  latter  may  not  fulfil  the  require- 
ments in  regard  to  distinctiveness  observed  among  higher  animals.  In  types 
like  the  Rhizopod,  forms  of  this  grade  may  not  be  really  differentiated.  Their 
enormous  geographical  range  would  suggest  this,  if  nothing  else.) 

Objection. — A  class  of  objectors  ta  the  preceding  explanation  of  the  rela- 
lAions  in  question,  will  ascribe  them  to  hybridization.  They  have  already  done 
80  to  considerable  extent  among  the  Teleosts,  (see  the  writings  of  Von  Siebold, 
Steindachner  and  Giinther).  That  hybrids  'exist  in  nature  will  be  denied  by 
none,  but  that  they  are  usual  or  abundant  is  not  a  probable  condition  of  a 
creation  regulated  by  such  order  as  ours  is.  The  tendency  to  modify  in  given 
lines  of  generic  series,  if  admitted,  will  account  for  many  of  the  cases  regard- 
ed as  hybrids  by  the  above  authors,  for  it  is  to  be  remarked  in  many  cases  how 
the  generic  characters  are  strikingly  aff<ected,  and  are  chiefly  used  in  guessing 
at  the  parentage.  This  is  among  Cyprinidse  so  much  the  case  that  their  is 
scarce  an  example  of  a-hybrid  between  two  species  of  the  same  genus  brought 
forward,  but  often  between  species  of  different  genera. 

If  any  two  forms  should  hybridize  freely,  the  circumstance  should  prevent  f 
their  recognition  as  distinct  species. 

y  Ascertained  eases  of  transition. 

This  naturally  suggests  that  in  accordance  with  the  theory  of  acceleration 
and  retardation,  a  transition  can  take  place  in  the  life  history  of  species.  Have 
we  any  means  of  proving  this  suspicion  ? 

1.  The  genus  Ameiva  (Saurians  of  South  America)  has  been  composed  of 
species  of  moderate  size  furnished  with  acutely  tricuspid  teeth.  Teius,  on  the 
other  hand,  embraces  very  large  species  with  the  molars  obtusely  rounded 
and  of  the  grinding  type.  These  genera  are  generally  held  to  be  well  founded 
at  present.  1  find,  however,  that  in  Ameiva  p  1  e  i  i,  which  is  the  largest  species 
of  the  genus,  that  in  adults  the  greater  part  of  the  maxillary  and  mandibular 
teeth  lose  their  cusps,  become  rounded,  then  obtuse,  and  finally  like  those  of 
Teius.  While  young,  they  are  true  Ameivae.  Strangely  enough  the  A.  p  1  el  i, 
from  Porto  Rico,  acquires  but  three  such  obtuse  teeth  when  of  the  size  of  the 
other  (St.  Croixj  forms.  In  youth  the  teeth  of  all  are  as  in  other  Ameivae. 
Here  is  a  case  or  transition  from  one  genus  to  another  in  the  same  species. 

*  See  Heehan,  Proc.  Amer.  Ass.  Adv.  ScL  1868.    Newberry,  Ann.  Lye.,  N.  Y.,  1868. 
t  TraoMC.  Zool.  Soc.,  London,  1864, 161. 
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2.  In  the  important  characters  of  the  possession  of  branchias,  of  mazillaiy 
bones,  and  of  ossified  vertebrae,  the  tailed  Batrachia  presents  a  series  of  a  ris- 
ing scale,  measured  by  their  successively  earfier  assumption.  Thus  Salaman- 
dra  at  ra"^  produces  living  young,  which  have  already  lost  the  branchiae;  S. 
maculosa  living  young  with  branchiae  ;  Plethodon  f  produces  young  from 
eggs  which  bear  branchia)  but  a  short  time,  and  do  not  use  them  functionally ; 
Desmognathus  nigra  uses  them  during  a  very  short  aquatic  life  ;  D.  f  a  s  ca 
and  other  Salamanders  maintains  them  longer,  while  Spelerpcs  preserves  them 
till  full  length  is  nearly  reached.  Finally  species  of  Amblystoma  reproduce 
while  carrying  branchiae,  thus  transmitting  this  feature  to  their  young  as  an 
adult  character  And  it  is  a  very  significant  fact  that  Spelerpes,  which  bears 
branchio;  longest,  next  to  Amblystoma,  is  associated  in  the  same  zoological 
region  with  a  genus  (Necturus)  which  differs  from  its  four-toed  form  (Batra- 
cboseps^),  in  nothing  more  than  the  possession  of  the  osseous  and  branchial 
characters  of  its  larva,  in  a  permanent  and  reproducing  condition.  *That  this 
is  a  genus,  to  be  one  day  converted  into  Batracbose'ps  by  an  acceleration  of  its 
metamorphosis,  br  that  has  "been  derived  from  it  by  the  reverse  process,  I  am 
much  inclined  to  believe.  In  support  of  this  I  quote  the  following  examinatiom 
into  the  time  of  change  of  the  species  of  Amblystoma  H'om  my  vssay  on  that 
genus.J 

'*  The  great  difference  between  the  different  species,  and  between  individuals 
of  the  same  species  in  this  respect,  may  be  illustrated  by  the  following  com- 
parison between  the  size  of  the  animals  at  the  time  of  losing  the  branchie 
so  far  as  known,  and  that  to  which  they  ultimately  attain. 

Species.  Size  at  loss  of  branchiae.  Average  full  sise. 

A.  jeffersonianum, 
A.  punctatum, 
A.  conspersum, 
A.  opacum, 
A.  texense, 
A.  microstomum, 
A.  talpoideum, 
A.  paroticum, 


A.  tigrinum,  i 

A.  mavortium,  < 


In.            Lifies. 

In.          ] 

Llnea 

1              5-75 

6 

1            10 

61 

6 

1            10-5 

2 

7-5 

2           2 

3 

9-5 

2           1 

? 

2           3-5 

4 

3  (perhaps  too  large  ) 

3 

9-5 

3           7*6  (not  smallest.) 

7-2 

2-5 

3           7  to 

8  to  10 

6          7 

:  3           9-5  to 

8 

9 

8           0 

A.  mexicanum,  ?  branchiae  persistent.  8 

The  last  species,  though  not  uncommon  in  collections,  is  not  known  to  pass 
through  its  metamorphoses  in  its  native  country,  but  reproduces  ais  a  larva, 
and  is  therefore  type  of  the  genus  Siredon  of  Wagler,  Cuvier,  Owen  and  others. 
The  larva  of  A.  m  a  v  o  r  t  i  u  m  in  like  manner  reproduces,  but  their  offspring 
have  in  the  Jardin  des  Plantes  and  at  Yade  College  undergone  an  early  meta- 
morphosis.|| 

Here  is  a  case  where  all  the  species  but  two  change  their  generic  characters; 
one  changes  them  or  not,  according  to  circumstances,  and  one  does  not  change 
them  at  all.  What  are  the  probabilities  respecting  the  change  in  the  first  set 
of  species  ? 

•  See  Schreibers  Xsis,  1833, 527 :  KcBlIiker,  Zeitscbr.  t  Wissenaoh.  Zoologie,  ix,  464. 

t  Baird  Iconographic  Encyclopedia,  Vfyman^  Ck>pe. 

X  See  Cope,  Joum.  Ac.  Nat  Sci.,  Phila.,  1866. 

2  Proceed.  Academy,  1867. 

I  Through  the  kindness  of  Prof.  Dumeril,  I  have  received  both  larvie  and  aduU  of  the 
species  here  noted,  and  observed  by  him.  The  larva  ie  m  he  states,  Siredon  Uchenaidei  of 
Baird,  while  the  adalt  is  his  Amblystoma^  avortium,  not  Atigrinuin(—  luridmm) 
as  also  supposed  by  Dumeril. 
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As  we  know  from  the  experiments  of  Hogg,  Dum^ril  and  others  that  met- 
amorphosis is  greatly  hastened  or  delayed  bj  the  conditions  of  temperature 
and  light,  whai  would  not  be  the  effect  on  such  a  protean  species  of  a  change 
of  topographical  situation,  such  as  the  elevation  or  depression  of  the  land  ? 
And  I  have  no  hesitation  in  saying  that  if  the  peculiarities  of  series  of  indi- 
viduals of  A.  tigrinum  and  A.  mavortium,  in  the  respects  above 
enumerated,  were  permanent,  they  would  characterise  those  series  as  species, 
as  completely  as  any  that  zoologists  are  accustomed  to  recognize.  For  the 
evidences  on  this  head,  see  the  discussions  of  those  species  in  my  monograph. 

The  experiments  of  Hogg  above  alluded  to,  are  as  follows,  as  given  by  him 
in  the  Annals  and  Magazine  of  Natural  History. 

He  placed  a  number  of  impregnated  ova  of  frogs  in  vessels  arran(red  at  reg- 
ular distances  from  the  light,  in  a  cave.  The  lessening  degrees  of  light  were 
of  course  accompanied  by  a  corresponding  but  much  less  rapid  decline  in 
temperatufe.  The  resulting  effects  on  the  metamorphosis  may  be  tabulated 
as  follows  : 


r 


Mo.     day.  60°  56°  53°  51* 


3  11  Egg.  Egg.  Egg.  Egg. 
20  Larva  free,  *  *  ♦ 
25  *  Larva  free,  ♦  * 

31  ♦  *  Larva  free,  Larva  free, 

4  10  Larva  very  large,  »  »  ♦ 

22  Metam.  complete.  Larva  large.  Larva  large,  Larva  small, 

8        11  Metam.  complete,  *  * 

28  Metam.  complt.  ♦• 

10        31  Metam.  comp. 

3.  The  reproduction  of  some  species,  of  insects  before  they  complete  their 
metamorphosis  is  a  well-known  fact,  and  it  is  particularly  to  the  point  that, 
in  many  of  them,  some  individuals  do  attain  to  their  full  development,  while 
the  many  do  not.  Westwood  says,*  "  two  British  species  of  this  family  (the 
Redu  viidae),  Prostemma  g  u  1 1  u  1  a  and  Coranus  subapterus,  are  interest- 
ing on  account  of  their  being  generally  found  in  an  undeveloped  state,  the 
latter  being  either  entirely  apterous  or  with  the  fore-wings  rudimental, 
although  occasionally  met  with  having  the  fore-wings  completely  developed. 
**  1  think,"  says'SpinoIa,  **  that  the  presence  of  wings  and  their  development  de- 
pends on  the  climate,"  and  in  speaking  of  Oncocephalus  gri  se'us,  he  says 
*'  the  influence  of  the  northern  climate  appears  to  have  arrested  the  develop- 

%ment  of  the  organs  of  flight."  It  will  be  seen  that  I  have  referred  elsewhere 
that  I  have  noticed  that  it  is  especially  in  hot  seasons  that  certain  species 
acquire,  while  the  circumstance  noticed  respecting  the  ordinary  occurrence  of 
winged  specimens  of  Microccelia  in  the  West  indies  is  confirmatory  of  the 
same  opinion." 

4.  It  is  now  known  that  certain  Orthoptera  do  not  get  through  their  meta- 
morphosis in  time  for  the  period  of  reproduction,  and  hence  never  or  in  rare 
instances  only  develope  more  than  a  short  distance  beyond  the  pupa  state. 

5.  My  friend,  P.  R.  Uhler,  tells  me  of  an  example  among  Hemiptera  of 
the  genus  Velia.  The  species  V.  rivulorum  Fab.,  and  V.  c  u  r  r  e  n  s*  of 
Europe,  arc  only  distinguished  by  the  developmental  feature  of  the  presence 
of  wings  in  one,  and  their  absence  in  the  other.  Another  species  of  the  tropi- 
cal region  of  the  West  Indies,  Halo.bates  americanus  IJhler,  is  furnished 
with  wings,  while  its  individuals  which  occur  abundantly  in  North  America 
have  been  generally  supposed  to  lack  them.  Individuals,  however,  no  doubt 
occur  whose  developments  is  so  far  accelerated  as  to  permit  them  to  acquire 
wings  before  the  period  of  reproduction,  since  one  such  has  been  found  by 

Uhler. 

* 

*  Uhler  informs  me  that  Amyot'a  usorted  color  characters  are  not  reliable. 
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These  wing  characters  are  in  manj  cases  generic,  it  appears  to  the  writer; 
and  the  fact  that  they  differ  without  corresponding  specific  differences,  ii 
important  evidence  as  to  the  origin  of  genera. 

6.  The  females  of  the  Lepidopterous  genus  Thyridopteryx  nerer  derelope 
beyond  the  pupa  state,  according  to  the  same  authority,  before  reproduction  ; 
they  are  reproducing  pupa?,  so  far  as  the  external  characters  concerned  in  me- 
'  tamorphosis  go.  In  other  words,  the  latter  have  been  retarded,  while  the  re- 
productive system  and  others  have  progressed.  Now  generic  characters  are 
seen  in  the  first,  not  in  the  last.  The  influence  of  the  males  is  sufficient  to 
prevent  more  than  a  ^art  of  the  offspring  from  being  retarded  in  the  same 
manner. 

I  have  selected  a  few  of  this  class  of  facts  which  have  come  before  my 
mind  during  the  present  writing,  as  drawn  mainly  from  my  own  experience. 
How  many  more  of  the  same  purport  could  be  found  by  search  through  the 
great  literature  of  science  or  in  the  field  of  nature,  may  be  readily  imagined. 
I  have  no  doubt  that  the  field  of  Eutomology  especially  will  furnish  a  great 
number  of  evidences  of  the  theory  of  acceleration  and  retardation,  especially 
among  the  insects  with  active  pupae. 

Finally,  having  already  stated  the  law  according  to  which  these  pro- 
cesses  naturally  take  place,  I  quote  the  following  significant  language  of 
Hyatt  in  the  above  quoted  essay  on  the  Cephalopoda,  as  approaching  nearer 
to  the  "  law  of  acceleration  and  retardation,"  than  any  thing  I  have  found 
written.     He  says : 

**  In  other  words  there  is  an  increasing  concentration  of  the  adult  charac- 
teristics of  lower  species,  in  the  young  of  higher  species,  and  a  consequent  dis- 
placement of  other  embryonic  features,  which  had  themselves,  also,  previously 
belonged  to  the  adult  periods  of  still  lower  forms." 

The  preceding  propositions  have  been  formulated  as  follows ;  a  few  addi- 
tions being  now  made  : 

I.  That  genera  form  series  indicated  by  successional  differences  of  struc- 
tural character,  so  that  one  extreme  of  such  series  is  yery  different  from  the 
other,  by  the  regular  addition  or  subtraction  of  characters,  step  by  step.f 

II.  That  one  extreme  of  such  series  is  a  more  generalized  type,  nearly  ap- 
proaching in  characters  the  corresponding  extreme  of  other  scries. 

HI.  That  the  other  extreme  of  such  series  is  excessively  modified  and  spe- 
cialized, and  so  diverging  from  all  other  forms  as  to  admit  of  no  type  of  form 
beyond  it.J 

IV.  That  the  peculiarities  presented  by  such  extremes  are  either  only  in  part« 
or  not  at  all  of  the  nature  of  adaptations  to  the  external  life  of  the  type.{ 

y.  That  rudimeutal  organs  are  undeveloped  or  degraded  conditions  of  the 
respective  characters  developed  or  obliterated  in  the  extreme  of  the  series. 

YI.  That  the  differences  between  genera  of  the  same  twttiral  series  are  only 
in  the  single  modifications  of  those  characters  which  characterize  the  ex- 
treme of  that  series. 

VII.  That  the  relations  of  the  genera  of  a  primary  series,  are  those  of  the 
different  steps  in  the  development  of  the  individuals  of  the  extreme  genus  ab 
ouo  ( Von  JiaeTj  Agattiz)  (with  sometimes  the  addition  of  special  adaptive 
features  ?  ?) 

VIII.  That  the  presence,  rudimental  coi)dition,  or  absence  of  a  given  generic 
character  can  be  accounted  for  on  the  hypothesis  of  a  greater  rapidity  of  de- 

•  On  Insects,  II,  473. 

t  St.  Hilaire,  Owen,  Agaasiz,  Dum6ril. 

^  Dana  on  CephAlization;  Leconte. 

{  Owen  OD  Cetaceo,  Trans.  Zool.  Soc,  Lon.,  1866,  44.  Leconte  on  GaF«bid«,  Trans.  Amer. 
Philos.  Soc,  1863,  3C4. 
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Telopment  in  the  individuals  of  the  species  of  the  extreme  tjpe,  such  stimulus 
being  more  and  more  vigorous  in  the  individuals  of  the  types  as  we  advance 
towards  the  same,  or  bj  a  reversed  impulse,  of  development,  where  the  ex- 
treme is  characterised  by  absence  or  *<  mutilation  "  of  characters. 

IX.  And  that  as  the  character  of  the  genus  at  the  period  of  reproduction  of 
its  species,  is  that  which  is  perpetuated ; 

X.  So  the  character  of  the  genus  has  been  first  inferior,  then  protean,  and 
then  advanced,  as  the  metamorphosis  has  been  by  a  retrograde  movement  in 
time,  posterior  to,  at,  or  anterior  to  the  period  of  reproduction. 

XI.  That  it  therefore  results  (hat  there  is  one  primary  structural  type  in- 
volved in  such  a  series  of  species,  which  is  made  to  present  at  any  given 
period  in  its  Geologic  history  that  appearance  of  succession  of  genera  or- 
dained by  Creative  Power. 

/.   On  the  origin  of  inexact  parallelitm. 

The  hypothesis  can  only  be  demonstrated  in  case  of  exact  parallelism.  If 
proven  in  these,  it  readily  accounts  for  the  cases  of  inexact  parallelism,  which 
are  of  course  in  any  single  period  vastl}'  in  the  majority.  First  take  the  case 
of  simple  inexact  parallelism.  A  series  of  individuals  of  the  genus  Didocus  un- 
dergo the  metamorphosis  of  the  crnnial  structure  earlier  and  earlier  in  life, 
commencing  by  comoleting  the  ossification  of  the  perichondrium  of  the  fronto- 
parietal region  in  full  age,  until  at  last  it  becomes  completed  as  early  as  the 
period  of  reproduction.  Heretofore  the  adult  offspring  have  appeared  during 
a  long  period,  invariably  characterized  by  the  larval  cranium,  but  like  now 
producing  like,  this  development  springs  into  new  power,  and  the  offspring 
ossify  the  cranial  bones  far  earlier  than  their  immediate  predecessors ;  in  a 
word,  the  genus  Pelobates  has  been  created  I  At  this  state  of  progress  Di- 
docus is  an  undeveloped  Pelobates. 

Let  us,  however,  suppose  the  "acceleration  "  of  development  of  the  cranial 
bones  still  to  progress.  The  character  appears  now  soon  after  the  ordinary 
metamorphosis  has  been  passed,  and  now  a  little  before.  The  identity  of  Di- 
docus with  the  undeveloped  Pelobates  is  thereupon  lost ! 

So  may  have  been  the  relations  between  Pelobates  and  Cultripes.  Peloba- 
tes was  probably  once  identical  with  the  undeveloped  Cultripes,  but  the  same 
acceleration  has  concentrated  the  characters  more  rapidly  than  the  other 
larval  stages,  leaving  Pelobates  behind. 

This  I  conceive  to  be  the  explanation  of  this  relation :  when  the  parallel- 
ism is  inexact  by  two  steps,  as  in  Spea  to  Didocus,  by  the  obliterated  ear  and 
ossified  xiphisternum.  The  continued  concentration  of  characters  has  been 
carried  to  earlier  stages  till  the  identity  exists  in  the  adult  state  of  neither  one, 
but  at  a  period  of  larval  life  of  both,  shortly  preceding  the  adult  period  of  the 
lower.  The  relations  between  the  Amblystomidse  and  Plethodontidae,  which 
I  have  elsewhere*  pointed  out,  have  probably  had  their  origin  in  this  way. 

If  we  attempt  to  prove  the  identity  of  the  modern  mammalian  fiFtal  circu- 
lation with  that  of  the  modern  adult  fish,  we  may  find  nearly  an  exact  parallel 
in  this  respect,  as  it  is  the  basis  of  class  distinction  ;  but  in  other  respects  the 
identity  will  not  exist,  rendering  the  parallel  inexact  or  remote.  The  structure 
of  the  origins  of  the  aorta  is  at  one  time  identical  with  that  of  the  shark, 
with  one  exception — in  the  former  but  four  aorta-bows  appear  together ;  in  the 
latter  five.  In  the  former  the  first  disappears  as  the  fifth  comes  into  being. 
This  is  simply  a  continuation  of  acceleration.  The  first  generalized  representa- 
tive of  the  Mammalia  lost  the  first  aorta-bow  towards  the  latter  part  of  its 
growth,  and  became  the  next  genus  in  advance  of  the  selachian.  The  fact 
that  these  bows  do  not  appear  exactly  simultaneously,  but  rather  successively, 
renders  it  necessary  that  in  a  regularly  shortening  period  of  possession  of 

•  Jour.  Ac.  Nat  Set,  Phil.,  1866, 100. 
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tranaitorj  chftracters,  one  each,  as  the  existence  of  the  first  aorta  root,  shoald 
vanish  before  the  appearance  of  a  permanent,  the  fifth,  in  the  more  specialised 
types,  where  acceleration  reaches  its  maximum.  This  is  indicated  by  the  fact 
that  in  the  Batrachia,  where  the  acceleration  has  not  attained  so  high  a  degree, 
the  first  and  fifth  aorta-bows  coexist  for  some  time,  though  the  first  and  second 
disappear  before  maturity. 

So  also  with  the  splitting  of  the  bulbus  arteriosus.  As  in  the  Batrachia,  the 
pulmonary  ducltu  eommunia  only  is  to  be  separated,  the  remaining  bulbns  is 
divided  by  a  long  valve  or  incomplete  septum,  tracing  the  division  of  the 
aorta  roots,  in  the  serpent  (Rathke),  this  division  is  so  accelerated  as  to  ap- 
pear at  nearly  the  same  time  as  the  septum  T>f  the  pulmonary  duct.  In  the 
mammal,  on  the  other  hand,  while  the  division  of  the  aorta  root  takes  place 
as  soon  as  in  the  last,  the  pulmonary  septum  is  accelerated  bo  as  to  appear 
long  before  the  first  named.  Hence  in  the  septa  in  the  serpent,  the  singular 
anomaly  seems  to  present,  of  the  mammal  passing  through  the  Batrachian 
stage  vihile  the  serpent,  a  nearer  relative,  does  not.*  If,  however,  we  take  the 
less  typical  serpent,  we  will  find  the  aortic  septum  to  appear  a  little  later,  thns 
giving  the  Batrachian  type,  and  if  we  reverse  the  order  of  time,^80  that  the 
succession  becomes  one  of  retardations,  we  will  find  the  same  known  ratio 
will  bring  us  to  an  identity  under  all  circumstances. 

This  then  is  the  explanation  of  the  divergence  and  want  of  '*  exact  parallel- 
ism "  which  is  observed  4n  comparing  the  developmentaVhistories  of  all  types 
not  most  closely  allied.  It  has  notj  according  to  our  theory,  always  been  a  diver- 
gence, but  was  at  a  prior  epoch  in  each  case  a  relation  of**  exact  parallelism," 
the  lower  type  a  repressed  higher;  the  former  identical  with  one  of  the  stages 
of  the  latter.  But  the  process  which  has  produced  this  relation,  continued, 
has  of  necessity  destroyed  it,  so  that  the  exact  parallelism  has  always  been  a 
temporary  relation,  and  one  shifting  over  the  face  of  the  system. 

III.  Of  higher  groups, 

« 

First ;  comparison  of  the  eotemporary. 

Having  now  admitted  a  developmental  succession  of  genera,  and  second,  that 
this  has  progressed  more  rapidly  at  certain  times  in  the  earth's  history  than 
any  modification  of  specific  forms,  the  hypothesis  already  broached  nat- 
urally comes  up.  Jlas  such  transformation  of  types^  generic  or  higher^  taken 
place  in  any  degree  simultane<>usly^  throughout  a  great  number  of  species  f  An 
affirmative  answer  to  such  u  proposition  is  absolutely  necessary  to  its  accep- 
tance as  expressing  the  phenomena  exhibited  by  geological  succession  of  types. 
Let  us  try  to  answer  the  question  put  in  a  closer  form.  Have  the  same 
species  been  transferred  from  one  geologic  epoch  to  another  by  a  change  of 
generic  form  ;  and  has  not  the  genus  been  transferred  from  one  epoch  to 
another  under  change  of  ordinal  type  ?  and  as  a  consequence  the  same  species? 

As  a  reply,  1  propose  to  render  the  affirmative  of  the  first  of  these  questions 
highly  probable. 

Palu.'ontology  only  will  be  able  to  answer  this  question  conclusively,  tbongh 
as  we  have  abundant  evidence  that  the  relations  of  species  to  genera  and  other 
higher  groups  were  the  same  then  as  now,  we  may  look  to  the  present  status 
as  furnishii\g  important  evidence  on  the  subject.  We  are  turned  at  once  to 
the  probably  history  of  development  in  the  separate  zoological  areas  of  the 
earth's  surface.  The  question  may  be  asked.  Are  the  present  zoological  regions 
on  an  equal  plane  as  to  the  geologic  relations  of  their  faunffi,  or  are  they  re- 
lated as  the  different  subdivisions  of  a  geologic  period  in  time? 

I  have  on  a  former  occasion  asserted  that  the  latter  of  these  propositions 
was  true.f 


*TluH  is  tlio  way  indeed  in  which  it  is  stated  by  Rathke,  Entwickelungsgeschlchte  der 
Natter  p.  104. 

t  Od  Arciferous  Anura,  Journ.  Ac.  Nat.  ScL,  1866, 108. 
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«.   Of  homologous  groups. 

Naturally  following  the  admissioD  of  a  deyelopmental  succession  of  organic 
beings,  is  the  question  of  its  relation  to  the  different  surfaces  of  land  and 
water  on  the  earth.     The  following  considerations  bear  on  this  subject. 

Among  the  higher  groups  of  animals  can  be  detected  series  "  homologous  '' 
on  the  same  principle  as  the  alcohols  (?  compound  radicals)  and  their  deriva- 
tives ;  and  the  component  types  of  each  can  be,  and  have  been  in  many  in- 
stances, shown  to  be  '<  heterologous,"  as  are  the  ethers,  mercaptans,  aldehydes, 
acids,  etc.  Among  Mammalia  two  partly  homologous  series  have  been  pointed 
X)ut,  Implacentialia  and  Placentialia  ;*  possibly  such  are  the  types  Altrices  and 
Pracaeoces  among  Ares ;  of  a  lesser  grade  in  this  class  are  the  parallel  series 
of  PuUastrae  and  Gallinae,  of  Clamatores  and  Oscines.  Among  Tortoises  I 
haye  alluded  to  the  Pleurodira  as  compared  with  the  remainder  of  the  order, 
already  parallelized  by  Wagler  ;  and  of  lesser  grades,  the  series  among  Lacer- 
tilia  of  Acrodonta  and  Iguania,  parallelized  by  Dum^ril  and  Bibron,  and  of 
Teidae  and  Lacertidss,  compared  by  Wieg^ann.  I  have  discovered  a  full  paral  • 
lelism  between  the  Raniform  and  Arciferons  Annra.  It  is  carried  out  between 
the  Characini  and  a  group  of  remaining  Physostomous  Fishes,  perhaps  not  yet 
well  defined ;  it  is  exhibited  between  the  orders  Diptera  and  Hymenoptera 
among  insects.  None  of  these  comparisons  can  be  allowed,  of  course,  without 
the  most  searching  anatomical  and  embryological  analysis. 

This  heterology  is  what  Swainson  and  others  called  "  analogy "  as  dis- 
tinguished from  affinity.  It  generally  relates  genera  of  different  zoological 
regions.  Mimetic  analogy,  on  the  contrary,  relates  genera  of  the  same  region  ; 
it  is  a  superficial  imitation  which  has  occurred  to  critical  biologists,  and  is  of 
mach  interest,  though  as  yet  but  little  investigated.  It  has  as  yet  been  ob- 
served in  external  characters  only,  but  occurs  in  internal  also  ;  it  has  been 
accounted  for  in  the  first  case  by  the  supposed  immunity  from  enemies  arising 
from  resemblance  to  well  defended  types.  No  such  explauation  will,  however, 
answer  in  the  latter  case.  I  believe  such  coincidences  express  merely  the  de- 
yelopmental type  common  to  many  heterologous  series  of  a  given  Zoological 
**  Region  ;"  this  will  be  alluded  to  a  few  pages  later. 

We  naturally  inquire,  is  there  anything  in  the  food,  the  vegetation,  or  the 
temperature  to  account  for  this  apparent  diversity  in  the  different  regions  ? 
Are  there  not  carnivora,  herbivora,  seed-eaters,  insectivores,  and  tree  climbers, 
where  game  and  grass,  seeds  and  insects  and  forests  g^ow  the  world  over  ? 
We  answer  undoubtedly  there  are,  and  these  adaptations  to  food  and  climate  X 
are  indeed  as  nothing  in  the  general  plan  of  creation,  for  every  type  of  every  * 
age  has  performed  these  functions  successively. 

fi.  Of  Heterology. 

This  relation  will  be  exhibited  by  a  few  examples  from  groups  known  to 
the  writer,  commencing  with  the  Batrachia  Anura. 

IU.NIF0RMK8.  AbCIFERI. 

External  metatarsal  free. 

Aqnatic.  Rana.  Pseudis. 

Metatars.  shovel.  Hoplobatrachus.  .Mixophyes. 

External  metatarsal  attached. 

Feet  webbed. 

Metatars.  shovel.  Pyxicephalus.  Tomopterna. 

Arboreal ;  vom.  teeth.  Leptopelis.  Hyla. 

"      no     "        **      Hyperoliup.  Hylella. 

Subarboreal.  Hylambates.  Nototrema. 

Feet  not  webbed. 
.   Terrestrial.  Cassina.         •  Cystignathus. 

«  spurred,        Hemimantis.  Gomphobatee. 
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Comparing  the  genera  in  a  general  physiological  sense  we  may  paralleliM 
further. 
Aquatic,  with  digital  dilatations. 

Heteroglossa.  Acris. 

Arboreal:  cranium  hy-x,  ,,^^^^.^„  rr,-«»,-*..^»,oi«« 

ru^rn^i^^^A        ^  Polypcdates.  Trachycephalufc 


"        ^^^'^^^'^  ^^-RhacopboruB.  { ^^^^' 


perostosed. 

Agalychnis. 

The  same  kind  of  parallels  exist  between  the  primary  groups  of  the  Tettii- 
dinata,  as  follows : 

Crtptodira.  Plxubodira. 

Five  complete  pairs  of  bones  across  the  plastron. 

Pleurosternidse.  Stemothseridse. 

Four  pairs  of  bones  across  plastron ;  not  more  than  two  phalanges  on  all  toet. 

Testndinidae.  Pelomedusidse. 

Three  phalanges  on  most  digits  ; 

Zygomatic  arch  ;  no  parieto-mastoid. 

Emydidse.  Podocnemididsel 

Temporal  fossa  OTerroofed  by  parietal. 

Hacrochelys.  Podocnemis. 

No  zygoma ;  a  parieto-mastoid  arch. 

*  *  ♦        Hydraspididse. 

If  we  compare  the  peculiarities  'of  generic  structure  merely  with  refereaee 
to  their  adaptation  to  the  animals  habitS|  we  will  see  the  following : 

Cbyptodiba.  Pliuroduu. 

Feet  reduced  for  terrestrial  progress. 

Testudinide.  Pelomedusidss. 

Feet  normal. 
Anterior  lobe  of  sternum  moyeable. 

Cistudo.  Stemothasms. 

Ginosternum. 
Anterior  lobe  fixed. 
Neck  very  elongate. 

Trionycbide.  Ghelodina. 

Neck  shorter ;  aquatic. 
Temporal  fossa  open. 

Emydidse  in  gen.  Hydraspididse. 

Temporal  fossa  OYer-roofed. 

Cheloniida).  Podocnemis. 

The  parallels  between  the  genera  of  the  American  Iguanidae  and  the  old 
worid  Agamidffi  are  similarly  quite  close. 

IgUANID^.  AOAMIDJI. 

Abdominal  ribs, 

Polychrus.  ♦     • 

No  abdominal  ribs. 

Ribs  greatly  prolonged  into  a  lateral  wing. 

*        ♦  Draco. 

Ribs  not  prolonged. 
Arboreal  types,  generally  compressed. 

A  dorsal  and  caudal  fin  supported  by  bony  rays. 

Basiliscus  (no  fem.  pores)  Lophura  (pores.) 
No  yertebral  fin. 
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No  femoral  pores. 

Perm   slender,  scales  in  Calotes.  1  Lsemanctus 

equal  series,  Bronchocela.  / 

Perm  elongate ;  eyebrows 
elevated,  tail  compress- 
ed. Gonjocephalns.  Ophrjoessa. 

Perm   stonter,  scales    less 
regular.  Hjpsibates.  Tiaris. 

Femoral  pores. 
Low     crested ;       small 

hjoid  disk.  Brachylophus.  Diporophora. 

•  High      crested  ;       large 

hjoid  disc.  Iguana.  Phjsignathus. 

Tail  with  spinous  whorls.  Cjclura.  ♦        * 

Terrestrial  tjpes  of  flattened  form. 

Femoral  pores. 
Tail    with    whorls   of 

spinj  scales.  Hoplocercus.  Uromastix. 

Tail  long,  simple ;  scales 

small.  Grotaphjtus.  Liolepis. 

Tail  simple,  scales  large.  Sceloporus.  *    * 

No  femoral  pores ;  preanal  pores. 
Tail     with     whorls     of 

spines.  ♦        *  Stellio. 

Tail  simple,  not  elongate, 

ear  open.  Proctotretus.  Agama. 

Neither  femoral  nor  anal  pores. 

Much  flattened,  tail  short,  scales  irregular. 

Ear  exposed.  Phrjnosoma.  Moloch. 

B«  concealed.  (Doliosaurus,  s.  g.)  { MSchUue!""' 

A  similar  parallel  may  be  drawn  between  the  American  Teidte,  and  the  old 
world  Lacertidse,  and  in  fact  between  all  the  families  of  the  Lacertilia  Leptog- 
lossa.  Ihave  added  to  these  for  comparison  two  families  of  the  Tjphloph- 
thalmi.  Each  family  embraces  one  or  more  series,  and  these  exhibit  a  re- 
markable similarity  in  the  relative  development  of  the  limbs  and  digits;  among 
the  higher  groups  the  parallelisms  lie  in  the  arrangement, — as  greater  or  less 
separation,  of  the  head  shields.  The  Scincidae  are  cosmopolite  ,*  the  Gym- 
nophthalmidie,  which  have  the  eyelids  of  their  foetus,  are  Australian;  the  Sep- 
sidae,  either  larval  or  senile  in  head  shields,  are  mostly  Ethiopian. 

The  first  comparison  of  these  groups  was  made  by  Wiegmann  (Herpetolo- 
gia  Mexicana,)  who  employed,  however,  only  the  Scincidse  and  Lacertidae,  and 
could  not  include  the  many  types  made  known  since  his  day. 

From  the  class  Aves  I  have  selected  only  the  homologous  series  of  the  Ola- 
natorial  and  Oscine  Passeres.  Naturalists  more  fully  acquainted  with  the 
genera  could  probably  increase  the  examples  of  heterology  largely.  Each 
group  furnishes  us  with  carnivorous,  insectivorous  and  ^ruglvorous  forms ; 
each  with  walkers,  climbers,  and  sedentary  genera ;  each  with  butcher-birds, 
thrushes,  warblers  (not  in  song  I),  wrens  and  fly-oatcbers.  Each  and  all  of 
these  types  are  teUologically  necessary  to  any  country  complete  in  the  wealth 
of  nature,  and  to  each  geological  period. 
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Glaxatores.  Obcines. 

L  Tree-climberB,  with  long  hind  toe  and  tail  feathers  stififened  and  acute. 

Dmdroeolaptidae,  Certhiidm. 

11.  Terrestrial  in  part,  with  the  tertials  as  long  as  the  primary  quills. 
Oeobatida,  MotadUidm. 

ITI.  Tree-perchers  with  hooked  bill,  graduating  ttom  powerful  to  medium 
and  slender. 

Farmicariidm,  Turdidm, 

ThamnophUui,  Bill  strongest,  hooked.  Laniut, 

Formieariua.  *'     moderate.  TStrdut. 

Formieivora,  "     weak.  Sylvia. 

RhampKoemmut^  "    slender  (wrens).  Troglodyt€9, 

lY.  Flj-catchers  with  flat  bill  and  weak  legs ;  wait  for  their  prey  and  take 
it  on  the  wing. 

Tyrannidtt,  Muteieapa  et  aff. 

y.  Flat-billed  berry  and  Aruit  eaters. 

CoHngidss,  BomhyciUidm. 

From  the  Mammalia  the  well-known  series  of  the  Marsupial ia  and  Placen- 
tialla  majr  be  chosen. 

Placentialia.  Marbupialia. 

I.  Toes  un,s:aiculate,  in  normal  number ;  sectorial  teeth ;  i.  «.,  one  or  more 
molars  with  one  or  no  internal  tubercles ;  canines  strong : 

Camivara..  Sareophaga,* 

I.  Digitigrade. 

Toes  6—4. 

h.  Numerous  sectorial  tuberculars. 

Tubercular  molars  ^. 
Canldw.  »  ♦  ♦ 

Tubercular  molars  i  (upper  incisors  more  numer- 
ous in  some). 

*  ♦  ThylaciAidie. 

n.  Plantigrade ;  molars  tubercular, 
a.  Posterior  molars  i. 

*  ♦  Dasyuridse. 

aa.  Posterior  molars  J. 
Ursida,  *  ♦  » 

II.  Toes  unguiculate ;  molars  with  more  than  one  row  of  pointed  tubercles ; 
canines  weak  or  none ;  incisors  large. 

Irueetivora,  Eniomophagm, 

a.  True  molars  i,  toes  4 — 5. 
Tail  naked. 
Oymnura.  Didelphys. 

Tail  hairy. 
Cladobates.  Myoictis. 

lY.  Molars  with  transverse  crests,  no  canines;  tnsk-like  incisors;  pairs  of 
limbs  of  similar  proportions. 


*  Flower  and  Kreflt  show  that  the  supposed  camiyerous  Thylacoleo  Ow.  is  allied  to 
HypsiprymuB,  and  probably  similar  in  habits. 
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Prohoteidia,  DiproiodontidM. 

Two  ioferior  Inciflors ;  molars  with  two  cross-crests ;  size  huge, 
a.  Two  rudimental  lateral  incisors  above. 

*  *  Diprotodoi. 

oa.  ?  One  pidr  of  incisors  only  above ;  a  trunk, 
pinotherinm. 

y.  No  canines ;  two  pairs  of  catting  incisors. 

a.  Three  true  molars. 
Rodentia,  *  * 

aa.  Four  true  molars. 

*  *  Rhiwopkaga, 

The  parallels  are  in  this  case  very  imperfect  in  details,  and  but  few  worthy 
of  the  name  can  be  made.  They  are,  however,  illustrative  of  a  remote  hetero- 
logy, sufficiently  remarkable  to  have  claimed  the  notice  of  naturalists  for  many 
years.*  I  also  have  little  doubt  but  that  future  paleontolog^ical  discoveries 
will  increase  the  number  of  parallels,  but  bring  to  light  truly  heterologoni 
generic  terms  of  the  Marsupial  series.  Predictions  of  this  kind  have  been  oi 
many  occasions  fulfilled  {e,  g.^  some  of  D'Orbigny's  among  the  Gephalopoda)| 
and  I  look  with  confidence  to  the  ultimate  demonstration  of  that  heterolof^ 
here,  which  has  been  already  seen  in  the  Batrachia  and  Reptilla. 

The  homologous  groups  of  the  Catarrhine  and  Platyrrhine  Qaadrumaaa  are 
measured  as  follows : 


Catarrhini, 

Pla^frrhmL 

Tailless. 

Andr^pithecus. 

* 

Simla. 

* 

Hylobates. 

« 

Tail  short. 

Cynocephalos. 

« 

Macacus. 

Braehynrai. 

Long  tail. 

Thumb  developed. 

Cercopitheeas. 

Lagothrix. 
Hycetes. 

Thumb  rudimental. 

Semnopithecus. 

Brachyteles. 

Thumb  none. 

Golobus. 

Ateles. 

I  append  two  homologous  series,  represented  by  the  Nautilea  and  the  Ammo- 
nites  of  the  Tetrabranchiate  Cephalopoda,  which  are  distini^iished,  the  first 
by  the  simple  septa  and  the  siphon  central  or  marginal  ventral ;  and  the  second 
by 'the  complex  and  folded  septa  and  siphon  central  or  marginal  dorsal.  The 
parallelisms  have  been  noted  bv  Barrande,  Bronn,  and  many  conchologistSi 
who  can  furnish  a  much  more  full  table  than  the  following,  from  the  most  re- 
cent sources : 


Nautili. 
Orthoceras. 


A.  The  shell  straight,  unwound. 


Cyrtoceras,  1 


B.  The  shell  more  or  less  curved  or  wound. 
A.  Simply  curved. 


Phragmoceras, 


Ammonitib. 
Bacolitei. 

'ToxoceraSi 


«ut.  A  more  or  less  straight  portiom,  folded  on  the  remaisder. 
/?.  Folded  portion  in  close  contact  with  remainder. 


*  We  owe  very  many  obflervatSona  on  the  Hannpialt  to  Owen. 
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Aseoceras.  Ptjchoceras. 

$$.  Folded  portions  not  in  contact. 

?               ?  Hamites. 


\.  One  extremity  spirallj  wound,  the  volutions  not  in  contact. 

fin  Extremitj  of  the  shell  prolonged  beyond  the  wound  portion* 

Litnites.  Ancjloceras. 

fifi.  Extremitj  not  prolonged  in  a  line. 

y.  The  spiral  flat. 
Gjroceras.  Crioceras. 

yy.  The  spiral  eleyated  (heliciform). 
Trochocerus.  Turrilites. 

«t«(a«.  Spiral  turns  of  the  shell  in  contact. 

fi.  Extremity  prolonged  in  line  beyond  the  spiral. 

*  ♦  Scaphitcs* 

fifi.  Extremity  not  prolonged  beyond  spiral. 
Nautilus.  Ammonites. 

We  may  now  consider  the  question  of  the  origin  of  these  higher  groups. 
In  the  first  place,  we  must  lay  down  the  proposition  that  (he  characters  which 
e<mttitute  ffroupt  *^  higher  "  in  the  comparison  of  rank  (we  do  not  of  course  mean 
higher  in  the  same  line,  as  we  say  higher  genus  in  a  family,  or  higher  order 
in  a  class)  are  such  solely  from  their  being  more  comprehensivcj  or  present  through' 
out  a  greater  range  of  species. 

What  is  true,  therefore,  in  respect  to  characters  of  genera,  is  likely  to  be 
true  in  respect  to  characters  of  higher  groups,  such  as  we  have  been  consider* 
ing  in  the  preceding  pages.  Believing,  then,  that  a  new  genus  has  been  es* 
tablished  by  the  transition  of  a  number  of  species  of  a  preceding  genus  in 
order,  without  necessary  loss  of  specific  characters,  I  think  the  same  process 
may  have  established  the  suborders  and  orders  in  question.  That  is,  that  a  larg$ 
number  of  genera  have  near  the  same  timcy  in  past  or  present  geological  history^  passed 
into  another  suborder  or  order  by  the  assumption  or  loss  of  the  character  or  charac^ 
ters  of  that  to  which  they  were  transferred,  and  that  without  necessary  loss  of  their 
generic  characters, 

I  will  cite  a  probable  case  of  this  kind,  the  facts  of  which  I  have  already 
adduced. 

It  has  already  been  shown  that  the  genera  of  six  of  the  families  of  the  Ba^ 
trachia  Annra  form  series  characterized  by  the  successive  stages  of  ossifica^ 
tion  of  the  skull,  terminating  in  a  dermoossified  condition,  with  over-roofed 
temporal  fosssB.  That  in  nearly  all  the  other  families  similar  relations  be« 
tween  genera  exist,  but  are  nowhere  carried  so  far.  The  character  attained 
by  all  the  first  series  is  now  only  generic,  but  should  all  the  genera  of  each  of 
the  six  families  assume  this  character  in  time,  as  is  necessary  in  accordance 
with  a  development  hypothesis,  it  would  at  once  possess  a  new  and  higher 
importance,  and  would  become  ordinal  or  otherwise  superior.  It  would  define 
a  series' homologous  with  all  those  types  which  had  not  attained  it.  This 
character  of  the  over-roofing  of  the  temporal  fossae  has  actually  attained  a 
family  significance  among  the  Testudinata,— -e.  g.^  as  defining  the  marine 
turtles ;  and  similar  characters  are  found  by  Owen  to  characterise  the 
Labyrinthodontian  order  of  Batrachla.* 

Afrassiz  has  pointed  out  a  similar  and  more  extended  case,  in  the  Hetero* 
oercal  and  Homocercal  ganoids.  Had  we  not  so  many  of  the  closest  approzi^ 
mations  between  members  of  these  groups,  they  would  stand  in  the  systems 

*The  roof  here  alluded  to  by  Owen  inoludes  some  two  distinct  bones  not  known  in  the 
arch  of  the  Anura,  and  therefore  diflferent.  It  is,  howerer,  enough  to  know  that  this 
atmotare  is  serially  associated  with  its  absence  and  rudimental  appearance  In  the  ti^ed 
Batraohia  of  the  present  day,  to  make  the  oomparison  apposite. 
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as  two  great  homologous  series,  with  their  contained  heterologous  genera. 
As  it  is,  these  heterologous  terms  or  genera  are  evidently  so  nearlj  allied 
that  Agassiz,  in  the  Poissons  Fossiles,  has  thought  it  hest  to  arrange  the 
latter  together,  thus  instituting  a  system  trantwrte,  as  it  were,  to  the  other. 
This  may  be  necessary,  since  K511iker  points  out  transitional  forms,  and  per- 
haps certain  types  may  have  begun  to  abandon  the  heterocercal  form  near 
the  period  of  reproduction,  producing  offspring  somewhat  protean  in  charac- 
ter, preparatory  to  an  earlier  appearance  and  consequent  permanence  of  the 
homocercal  type.  This  is  to  be  deriyed  from  the  history  of  the  metamorpho- 
sis of  Amblystoma. 

In  the  same  manner  the  dcTelopment  of  the  couTolntions  of  the  brain  does 
not  define  groups  of  the  highest  rank,  since  it  progresses  chiefly  during  the 
later  periods  of  embryonic  life,  and  is  thereforaa"deyelopmental  character.'' 
Owen  has  endeavored  to  distinguish  the  primary  divisions  of  Mammalia  by 
the  character  of  these  convolutions,  whereas  they  really  define  only  the  sub- 
groups of  the  orders.  For  we  have  Lissencephalous  (smooth-brained)  mon- 
keys,— certain  lemurs, — and  smooth-brained  Ruminants, — t.  «.,  the  extinct 
Brachyodon  and  Anoplotherinm,  according  to  Lartet  and  Gratiolet.  (The 
lowest  types  of  the  existing  smooth-brained  Mammalia,  including  especially 
those  with  no  or  rodimental  corpus  callosnm,  the  Marsupials,  are  also  dis- 
tinguished by  the  non-developement  of  the  deciduous  teeth*  (excepting  one 
premolar).  If  now  through  some  topographical  change  the  whole  series  of 
Mammalia  between  the  smooth-brained  and  convolute-brained  were  lost  tons, 
as  by  the  elevation  of  a  region,  and  the  absence  of  favorable  localities  or 
bodies  of  water  for  the  preservation  of  their  remains,  we  would  have  to 
study  two  homologous  groups,  with  the  heterologous  terms  of  each  corres- 
ponding with  each  other,  as  do  now  the  genera  of  the  Clamatores  and 
Oscines,  of  the  Arcifera  and  Raniformia,  etc. 

In  the  same  way  the  characters  defining  Implacental  Mamnfalia  will  be 
found  transitional  in  some  type,  and  this  great  series,  homologous  with  the 
Placentals,  will  have  to  be  placed  in  closer  connection,  in  its  genera,  with  the 
series  of  the  latter,  with  genera  of  the  same,  perhaps  now  extinct. 

y.  Of  mimetic  analogy. 

It  has  been  often  remarked  that  the  animals  of  the  Equatorial  Ethiopian 
region  were  very  generally  of  smoky  and  black  colors.  This  ii  remarkably 
the  case,  and  the  peculiarity  of  the  genus  Homo  in  this  respect  is  shared  by 
birds,  reptiles  and  fishes  in  a  remarkable  degree.  This  cannot  be  traced  to 
the  effect  of  torrid  climate,  for  the  -same  latitudes  in  India  and  the  Malaysian 
Archipelago,  and  in  South  America,  do  not  produce  such  colors. 

The  similarity  in  color  of  desert  types  has  also  been  remarked.  The  grey 
sand-hue  so  well  adapted  for  concealment  is  universal,  with  few  yariations, 
in  the  reptiles  of  the  Tartar  and  Arabian  deserts,  the  great  Sahara,  and  the 
sands  of  Arizomt  and  California.  There  is  also  a  tendency  to  produce  spiny 
forms  in  such  places ;  witness  the  Stellios  and  Uromastix  and  Cerastes  of  the 
Sahara,  the  Phrynosomas  and  horned  rattlesnake  of  south-western  America. 
The  vegetation  of  every  order,  we  are  also  informed,  is  in  these  situations 
extremely  liable  to  produce  spines  and  thorns. 

The  serpents  of  the  Neotropical  Region  furnish  remarkable  illustrations  of 
mimetic  analogy.  All  the  species  of  the  genera  Elaps,  Pliocercus,  Oxyrrho- 
pus,  Erythrolamprus,  and  many  of  those  of  Ophibolus  and  Rhabdosoma  are 
ornamented  with  black  and  yellow  rings  on  a  crimson  ground.  The  species  of 
all  these  genera  are  harmless,  except  in  the  case  of  Elaps,  which  is  venomous. 
We  may  give  for  this  genus,  as  the  most  varied,  the  following  range  of  varia- 
tion in  coloration : 

*  This  I  have  inadvertently  alluded  to  (p.  )  as  the  non-development  of  the  permaneBt 
series;  the  homology  ot  the  dental  system  of  Marsupials  appears,  however,  to  be  with  the 
latter,  and  not  with  the  mil  II  aeries.   See  Flower,  Trans.  Boy.  Soc.  1S67. 
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Pain  of  black  Hngi  ; 


OpheomorphDB  mimus.  d 

Erjrthrolampras  TeoDStis- 

simus.  « 
Ophibolus  poljzontis.  % 
Xenodon  bicinctus.  b 


Single  black  rings ^  far  <q>art 
Elaps  corrallinos.  b 

nigrocinctus.  c 
Pliocercas  equalis.c 

Oxyrrhopos  ? 
Erjthrolampms   albosto- 
latus.  b 


Single  black  ringt^  very  dote 
Elaps  mipartitus.  d 

Pliocercus  euryzonus.  d 

Ozyrhopus  petolarias.  d 
Scolecophis  zonatus.  • 


Leptognathns 
cops.  • 


anthra- 


Single  black  ringt  unth  faint 

Black  ringt  in  threee. 

Single  black    rings    about 

laleraU. 

• 

equal  to  intervale. 

Elaps  folvios. 

Elaps  lemniscatus.  b 

Elaps. 

elegaas.  a 

Pliocercus  dimidiatus.  a 

Pliocercus  elapoides.  a  ■ 

Catostoxna        semidolia- 
turn,  a 

Oxyrrhopus  trigeminus,  b 

Oxyrrbopus  sebsB.  d 
Ophibolus  pyrrhomelas.  h 
Cbionactis  occipitale.  h 
Sonora  semiannulata.  h 
Contia  isozona.  h 
Chilomeniscus     ephippi- 

cus.  h 

Species  a,  from  Mexico  and  Central  America. 

"        b,    *^      Brazil,  Venezuela. 

"        c,    "      Central  America. 
((         A      u 


It 


(f 


western  side  of  Andes. 
Arizona  and  Sonora. 


Many  of  the  species  in  the  same  column  are  exceedingly  similar,  and  some 
have  little  (perhaps  nothing)  to  distinguish  them  but  generic  characters.  The 
most  similar  are  almost  always  from  the  same  sub-region. 

Similar  analogies  have  been  pointed  out  by  Bates  among  the  Lepidoptera 
of  Brazil,  and  by  Wallace  among  those  of  Borneo  and  Celebes,  etc.  I  call 
attention  to  these  authors  here  without  copying  them,  as  they  will  repay  pe- 
rusal in  the  origrinals. 

A  case  of  analogy  which  may  belong  to  this  class  is  that  of  the  three  genera 
Chelys  among  tortoises,  Pipa  among  fVogs,  and  Aspredo  among  Siluroid 
fishes,  species  of  which  inhabit  at  the  same  time  the  rivers  of  Guiana.  The 
crania  of  these  genera  are  similarly  excessively  flattened  and  Airnished  with 
dermal  appendages,  and  their  eyes  are  very  minute.  The  singular  similarity 
need  only  be  mentioned  to  those  familiar  with  these  genera,  to  be  recognized. 

The  bearing  of  the  Mimetic  analogy  on  the  question  of  transition  of  types 
in  the  developmental  hypothesis,  is  its  demonstration  of  the  independence  of 
generic  and  specific  characters  of  each  other,  which  may  suggest  the  possibility  { 
of  the  former  being  modified  without  affecting  the  latter. 

These  facts  might  have  been  introduced  under  Sect.  II«,  bat  they  illustrate 
the  general  laws  of  the  present  section. 

IT.  Of  natural  teleetion. 
«u  Ai  affecting  ordinal  and  claee  chdraeteri, 

• 

The  second  law  which  may  be  supposed  to  have  governed  a  descent  with 
modification,  in  the  production  of  existing  genera,  is  the  force  which  the  will 
of  the  animal  applies  to  its  body,  in  the  search  for  means  of  subsistence  and 
protection  from  injuries,  gradually  producing  those  features  which  are  evi- 

1868.] 
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dentlj  adaptive  in  their  natore.    This  is  part  of  the  "  natanil  selection  ^  of 
Darwia. 

That  this  law  is  subordinate  to  the  one  first  propounded  mast,  I  think,  be  eri- 
dent  to  anj  one  who  studies  the  assumed  results  of  the  workings  of  both,  as 
seen  in  the  characters  of  genera.  It  is  sufficiently  well  known  that  the  essential 
features  of  a  majority  of  genera  are  not  adaptive  in  their  natures,  and  that 
those  of  many  others  are  so  slightly  so  as  to  offer  little  ground  for  the  snppo* 
sition  that  the  necessity  has  produced  them. 

Both  laws  must  be  subordinate  to  that  unknown  force  which  determines 
the  direction  of  the  great  series.  If  a  series  of  suppressions  of  the  nerroos 
and  circulatory  systems  of  beings  of  common  birth  produced  the  **  synthetic  " 
predecessors  of  the  classes  of  vertebrata,  the  direction  towards  which  the 
highest  advanced,  or  its  ultimate  type,  can  be  only  ascribed  as  yet  to  the 
divine  fiat.  So  far  as  we  can  see,  there  is  no  reason  or  law  to  produce  ft 
preference  for  this  direction  above  any  other  direction. 

If  from  these  fixed  bases  descendants  have  attained  to  successive  stations 
on  the  same  line  of  progress,  in  subordinate  features  of  the  nervous  and  cir- 
culatory systems,  constituting  the  **  synthetic  "  predecessors  of  the  orders  in 
each  class,  the  type  finally  reached  seems  to  rest  on  no  other  basis  than  the 
pleasure  of  the  Almighty. 

0,  At  affecting  family  eharaetert. 

If  f^om  the  single  species  generalizing  a  modem  order  we  attempt  to  de- 
duce synthetic  predecessors  of  existing  families,  we  find  seme  difficulty,  if  we 
attempt  to  see  in  these  stages  a  uniform  succession  of  progress.  A  sup- 
pression of  some  features,  and  advance  in  others,  in  one  and  the  same  indi- 
vidual up  to  the  period  of  reproduction,  would  produce  offspring  divergent 
from  the  start,  and  represent  the  relationship  of  families  as  we  find  them. 

y.  At  affecting  gentrit  eharaetert. 

If  the  extremes  of  our  series  of  genera  were  characterised  by  structures 
particularly  adapting  them  above  all  others  to  some  cotemporary  necessity  of 
existence,  this  second  law,  or  Darwin's,  might  be  regarded  as  primary.  Bui 
the  writer's  experience  of  comparative  anatomy  has  led  him  to  believe  that 
this  is  not  the  case,  as  expressed  in  Proposition  IV. 

This  view  has  not  b^en  overlooked  by  Darwin,  who,  however,  treats  of  it 
very  briefly,  and  appears  to  attach  it  to  the  theory  of  adaptations,  or  modifi- 
cations for  a  physiological  purpose.  He  says,  Origin  of  Species,  388  (Amer. 
Edit.  1860) :  *<  We  may  extend  this  view  to  whole  families,  or  even  classes. 
The  fore-limbs  which  served  as  legs  in  the  parent  species  may  become,  by  ft 
long  course  of  modification,  adapted  in  one  descendant  to  act  as  bands,  in 
another  as  paddles,  in  another  as  wings ;  and  on  the  above  two  principles,-^ 
namely,  of  each  successive  modification  supervening  at  a  rather  later  age,  and 
being  inherited  at  a  correspondingly  late  age,»the  fore-limbs  in  the  em- 
bryos of  the  several  descendants  of  the  parent  species  will  still  resemble  each 
other  closely,  for  they  will  not  have  been  modified.  But  in  each  individual 
new  species  the  embryonic  fore-limbs  will  differ  greatly  from  the  fore-limbs 
in  the  mature  animal ;  the  limbs  in  the  latter  having  undergone  much  modi- 
fication at  a  rather  late  period  of  life,  and  having  thus  been  converted  into 
hands,  paddles  or  wings."  He  then  inclines  to  assign  this  change  to  the  ne- 
cessity of  external  circumstance.  But  such  modification  must  be  the  same  in 
kind  as  others,  which  the  same  hypothesis  must  explain,  and  of  which  the 
same  author  remarks  (p.  382)  :  <*  We  cannot,  for  instance,  suppose  that  in  the 
etnbryos  of  the  Yertebrata  the  peculiar  loop-like  course  of  the  arteries  near 
the  branchial  slits  are  related  to  similar  conditions  in  the  young  mammal, 
which  is  nourished  in  the  womb  of  its  mother,  in  the  egg  of  the  bird  which  is 
hatched  in  a  nest,  and  in  the  spawn  of  a  frog  under  wateh    We  have  no  more 
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reason  to  believe  in  such  a  relation  than  we  have  to  believe  that  the  same 
bones  in  the  hand  of  a  man,  wing  of  a  bat,  and  fin  of  a  porpoise,  are  related 
to  similar  conditions  of  life.  No  one  will  suppose  that  the  stripea  on  the 
whelp  of  the  lion,  or  the  spots  on  the  young  blackbird,  are  of  an  j  use  to  these 
animals,  or  related  to  the  conditions  to  which  they  are  exposed." 

The  law  of  natural  selection,  however,  has  no  doubt  been  a  very  important 
agency  in  the  production  of  organic  types  in  different  periods  of  the  world's 
history,  but  the  part  it  has  played  in  the  determination  of  generic  features 
would  appear  to  have  been  very  small. 

in  its  first  effect, — that  of  producing  a  structure  adapted  for  a  particular 
purpose, — it  would  seem  to  have  acted  differently  to  produce  the  same  results, 
and  hence  not  to  have  produced  any  of  the  more  extended  groups,  as  families, 
where  hundreds  of  species  are  identical  in  a  single  feature.  Witness  the 
differences  in  diverse  types  of  the  tree-frogs,  each  type  adapting  its  possessor 
to  an  arboreal  life : 

I.  Glaw-Iike,  with  globular  base Hylida. 

Leptopelit. 

II.  Simple,  obtuse-depressed  at  tip '. Bamida.  I  aa  and  III  a. 

III.  With  a  terminal  transverse  limb RxNiOiii,  ZTy/arana  et  afil 

Callula, 

Brachytnenu, 

Jlylodf.t. 

IT.  Bifnrcate Batrachyla. 

DendrobatM, 

Polypedatet, 

Rhaeophonu. 

The  short  foot  of  the  Testudinidse,  where  one  row  of  phalanges  is  omitted, 
has  been  already  alluded  to.  The  gradual  reduction  of  this  set  of  bones,  ac* 
companying  general  modification  of  form  in  the  increased  convexity  of  dorsal 
region,  as  we  leave  the  more  aquatic  and  progress  towards  the  terrestrial 
tortoises,  would  seem  to  be  intimately  connected  with  difference  of  habit. 
The  increased  convexity  of  carapace  is  an  increased  defence  from  falling  ob- 
jects,— a  danger  to  Which  land  tortoises  are  far  more  subject  than  the  aquatic. 
Another  protection  not  needed  by  water  tortoises  so  much  as  by  terrestrial, 
is  the  faculty  of  closing  one  or  both  free  lobes  of  the  plastron,  as  seen  in 
the  Cistudo,  Sternotherus,  etc.,  or  of  portions  of  the  carapace,  as  in  Pixys, 
Ginixys,  etc.  This  might  really  have  been  produced  by  excessive  tension  on 
the  sternal  and  pelvic  muscles  while  young,  and  while  the  sutures  were  not 
fully  interlocked.  This,  continued  for  a  long  time,  might  have  produced  the 
result.  Tet  it  is  not  easy  to  see  what  protection  the  aquatic  Uronyx  and 
Platythyrae  need  in  this  respect,  above  the  Emydes  of  the  same  countries.  The 
backs  of  these  genera  are  also  as  convex  as  are  many  of  the  terrestrial  genera 
or  Testudinidae. 

I  cannot  better  express  my  views  than  by  quoting  the  following  from  the 

Sen  of  the  late  Dr.  Falconer.    It  is  extracted  Arom  one  of  his  essays  on  the 
lephantidae.* 

"  Each^  instance,  however  different  f^om  another,  can  be  shown  to  be  a  tentt 
of  some  series  of  continued  fractions.  When  this  is  coupled  with  the  geo« 
metrical  law  governing  the  evolution  of  form,  so  manifest  in  shells  of  the 
Hollusca,  it  is  difficult  to  believe  that  there  is  not  in  nature  a  deeper  seated 
and  innate  principle,  to  the  operation  of  which  natural  selection  is  merely  ail 

"  The  whole  range  of  the  mammalia,  fossil  and  recent,  cannot  furnish  a 
species,  which  has  had  a  wider  geographical  distribution,  and.  at  the  same 
time,  passed  through  a  longer  term  of  time  and  through  more  extreme  changes 
of  climatal  conditions  than  the  piammoth. 

•See  writings  of  Hogh  Falconer,  vol.  ii  (Ed.  by  Mnrohison.) 
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"  If  species  are  so  unstable  and  to  susceptible  of  mutation  throash  snch  in- 
fluences, whj  does  that  extinct  form  stand  out  so  signallj  a  monament  of 
Btabilitj  ?  B7  his  admirable  researches  and  earnest  writings,  Darwin  faaSi  be- 
yond all  his  cotemporaries,  given  an  impulse  to  the  philosophical  inrestiga- 
tion  of  the  most  backward  and  obscure  branch  of  the  biological  BcieQcei  of 
his  day ;  he  has  laid  the  foundation  of  a  great  edifice;  but  he  need  not  be 
surprised  if,  in  the  progress  of  erection,  the  superstructure  is  altered  bj  his 
successors,  like  the  Duomo  of  Milan,  from  the  Roman  to  a  different  stjle  of 
architecture. 

**  The  inferences  which  I  draw  from  these  facts  are  not  opposed  to  one  of 
the  leading  propositions  of  Darwin's  theory. 

"  With  him  I  have  no  faith  in  the  opinion  that  the  mammoth  and  other 
extinct  elephants  made  their  appearance  suddenly,  after  the  type  in  which 
their  fossil  remains  are  presented  to  us.  The  most  rational  view  seems  to  be, 
that  they  are  in  some  shape  the  modified  descendants  of  earlier  progenitors. 
But  if  the  asserted  facts  be  correct,  they  seem  clearly  to  indicate  that  the 
older  elephants  of  Europe,  such  asE.  meridionalis  and  E.  antiquus, 
were  not  the  stocks  from  which  the'later  species,  E.  primigenius  and  E. 
africanus  sprung,  and  that  we  must  look  elsewhere  for  their  origin.  The 
nearest  affinity,  and  that  a  very  close  one,  of  the  European  E.  meridiona- 
lis, is  with  the  miocene  E.  (Loxod.)  planifrons  of  India,  and  of  E.  p  r  i  - 
m  i  g  e  n  i  u  s  with  the  existing  Indian  species. 

'*  Another  reflection  is  equally  strong  in  my  mind,  that  the  species  by  <  nato- 
ral  selection,'  or  a  process  of  variation,  from  external  influences,  are  inade- 
quate to  account  for  the  phenomena.  The  law.  of  Phyllotaxis,  which  governs 
the  evolution  of  leaves  around  the  axis  of  a  plant,  is  nearly  as  constant  in 
its  manifestation  as  any  of  the  physical  laws  connected  With  the  material 
worid." 

/.  Aa  afftcHng  specific  eharaeteri. 

As  I  have  hitherto  attempted  to  prove,  that  the  higher  grade  of  groups,  or, 
in  other  words,  the  higher  grade  of  characters,  could  not  have  had  their 
origin  through  natural  selection  alone,  though  admitting,  it  as  a  conserving  or 
restricting  principle,  I  now  come  to  ground  where  natural  selection  must  be 
allowed  full  sway.  The  <*  origin  of  species  "  is  not  the  object  of  this  essay, 
as  a  greater  has  gone  before  me,  and  has  done  a  great  deal  towards  showing 
that  a  selective  power,  dependent  on  adaptation  and  teleological  relation,  has 
favored  or  repressed,  or  even  called  into  existence,  the  varied  peculiarities 
that  chararcterize  species  and  races.  I  will  therefore  only  refer  to  his  well 
known  works  on  the  Origin  of  Species  and  the  Modifications  of  Animals  under 
Domestication. 

I  may  add  that  it  is  within  the  range  of  possibility  that  that  grade  or  kind 
of  characters  found  to  define  the  family  group,  may  be  more  or  less  the  result 
of  natural  selection. 

Acceleration  and  retardation  is  also  far  from  excluded  ftom  the  probable 
causes  of  specific  characters.  The  species  of  many  genera  do  exhibit  a  pro- 
portion of  characters  which  are  the  successive  stages  of  that  one  which  pro- 
gresses farthest,  as  the  species  of  Amblystoma  in  the  position  of  their  teeth, 
nostrils,  form  of  tail  and  coloration  ;  of  Hyla  in  form  of  vomerine  teeth,  etc. 
But  the  majority  of  specific  characters  are  of  divergent  origin, — are  **mor- 
phic  "  as  distinguished  from  developmental. 

t.  On  mttaphyncal  tpeeiei. 

One  of  the  arguments  employed  against  the  developmental  hypothesis  in 
any  form,  is^hat  that  inherent "  potentiality  "  which  causes  that  like  shall  al- 
ways produce  like,  is  a  metaphysical  being,  which  cannot  be  transformed,  and 
which  holds  the  structure  which  it  vivifies  as  a  material  expression  or  stamp 
of  itself,  and  which  therefore  cannot  be  changed. 
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One  expression  of  this  inherent  metaphysical  specific  individaality,  if  the 
term  may  be  allowed,  has  been  said  to  be  the  peculiar  traits  of  the  intelli- 
gence of  species,  their  motions,  voices  and  instincts.  But  intelligence  of  all 
animals  is  susceptible  of  impressions,  the  lower  the  intelligence  the  less  sus- 
ceptiblei  and  the  more  automatic.  But  as  we  rise  i|i  the  scale  of  animal  being 
this  impressibility  and  capacity  for  education  is  undeniably  exhibited  by  the 
dog,  horse  and  all  the  well  known  domesticated  companions  of  man.  There 
can,  in  view  of  the  capacities  of  Aves  and  Mammalia  in  these  respects,  be 
little  doubt  that  all  animals  are  educated  by  the  **  logic  of  events,"  that  their 
intelligence,  impressed  by  changed  circumstances,  can  accommodate  itself 
more  or  less  to  them,  and  that  there  is  nothing  in  this  part  of  their  being  op- 
posed to  the  principle  of  "  descent  with  modification." 

There  is  another  difficulty  in  the  way^of  accepting  metaphysical  peculiarly' 
or  progenitiveness  as  isolating  species.  It  is  marked  often  strongly  in  races 
or  varieties,  which  no  one  pretends  to  have  had  distinct  origin.  Here  like 
produces  like  continually,  though  not  persistently,  but  sufficiently  to  show 
that  it  resides  in  varieties  of  common  origin.  The  isolation  of  allied  species 
in  fact  depends,  we  believe,  solely  on  the  supremacy  of  the  automatic  over 
the  intelligent  spirit.  When  the  intelligent  rises  above  the  bounds  of  nature^ 
or  the  automatic,  the  mixture  or  separation  of  allied  species  depends  merely 
on  circumstances  of  necessity,  determined  by  that  Intelligence. 

But  the  metaphysical  "  potentiality  "  loses  all  basis,  if  the  law  of  accelera- 
tion and  retardation  be  true,  for  in  accordance  with  it,  in  the  fullness  of  times 
like  doet  not  produce  like, 

y.  0/  Epochal  Relations^  or  ihote  measuring  Otologic  THme, 

If  it  can  be  shown  that  groups  having  the  developmental  relation  above 
insisted  on  are  cotemporaries,  and  if  it  can  be  shown  that  this  relation  is  iden- 
tical in  kind  with  that  which  we  regard  as  measuring  the  successions  of 
geologic  time,  we  will  be  led  to  doubt  the  existence  of  any  very  great  inter- 
ruptions in  the  course  of  this  succession  throughout  geologic  time.  And  if 
we  can  show  that  faunse  so  related  are  more  or  less  characteristic  of  distinct 
portions  of  the  earth's  surface,  at  the  present  time,  we  will  be  led  to  anticipate 
that  coteraporaneous  fauns  in  different  regions,  during  geologic  periods,  also 
bore  such  a  relation.  If  this  proposition  be  true,  we  are  led  to  the  further 
conclusion,  which  is  at  variance  with  received  canons,  that  identity  of  faunas 
proves  successional  relation  in  time,  instead  of'synchronism.'*^  That  this  will 
ultimately  be  demonstrated  appears  highly  probable  to  the  writer,. though,  as 
yet,  the  evidence  is  but  fragmentary. 

If  the  relations  expressed  under  the  terms  homology  and  heterology,  taken 
together  with  the  observations  on  metamorphosis,  render  it  probable  that  a 
number  of  genera  have  reached  their  expreesion  pointSj  or  periods  of  metamor- 
phosis, at  near  the  same  time  in  geologic  history,  an  important  point  has 
been  gained.  If  we  can  render  it  probable  that  a  change  in  any  organic  char- 
acter has  been  nearly  simultaneous  throughout  a  large  extent  of  specific 
forms,  the  change  becomes,  on  the  latter  account  alone,  of  higher  than  gene- 
ric value,  but  characteristic  of  such  groups  as  Marsupialia,  Glaroatores, 
Acrodonta,  Arcifera,  Heterocerca  and  the  like. 

We  have  here,  also,  an  important  element  in  the  estimation  of  the  value  of 
apparent  interruptions  in  the  geological  history  of  the  life  of  the  globe.  These 
interruptions,  it  is  true,  are  greater  than  any  such  theory  as  the  present  can 
bridge  over;  yet  such  a  theory,  if  true,  lessens  their  importance.  They  are 
in  any  case  well  accounted  for  on  the  theory  of  the  existence  of  periods  of 
ellvation,  during  which  the  life  of  a  given  region  is  necessarily  almost  en- 
tirely lost  to  us,  through  lack  of  means  of  preservation  of  their  remains. 

•ThiB  view  was  first  propounded  by  — ^—  and  has  since  been  reaffirmed  by  Huxley. 
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We  may  also  compare  sach  extended  metamorpboBCi  with  those  of  cosmieal 
ntaiter,  such  as  when,  in  the  course  of  ages,  a  primeval  yapor  hai  in  a^hort 
time  collapsed  to  the  liquid  form,  or  as  when  the  yast  of  liquid  in  turn  has 
shrunk  to  its  solid  condition  ,*  both  alike  for  ages  approaching  their  change, 
jet  stationary  in  external  relations  till  the  moment  of  transition  has  arrived. 

The  following  are  the  zo51ogical  relations  of  the  groups  already  compared  : 

The  most  generalized  group  of  fishes  of  the  Regio  Neotropica  is  that  of 
Characins.  Its  type,  in  respect  to  fin  structure,  which  is  common  to  all  the 
Malacopterygians,  is  that  of  an  undeveloped  stage  of  the  AcanthopterygianOy 
the  adipose  fin  being  an  undeveloped  cartilaginous  fin  and  the  cartilaginoae 
fin  an  undeveloped  spinous  fin."*^  It  may  be  said  to  be  the  highest  among 
Ifalacopterygians  if  we  look  to  the  complete  oviducts,  opercula,  jaws,  etc., 
but  it  is  the  lowest  as  removed  farthest  from  the  extreme  of  Malacopterygian 
peculiarities,  as  being  most  generalized  or  embracing  representatives  of  all 
the  rest,  and  approaching  nearest  the  types  of  the  past — the  Ganoids.  For 
example,  Butyrinus  and  Vastres  may  be  compaced  with  Amia.  The  family  it 
distributed  chiefly  in  the  Southern  Hemisphere. 

The  genus  Oresiias,  which  Agassiz  says  is  characterized  by  a  feature  which 
exists  in  the  immature  state  of  all  other  Cyprinodonts, — the  absence  of  ven- 
tral fins, — is  only  found  in  the  Neotropical  region. 

Of  the  venomous  serpents,  the  inferior  group,  the  Proteroglypha,  belong  to 
the  Southern  Hemisphere,  and  the  Australian  and  Neotropical  regions  al- 
most exclusively  embrace  by  far  the  greater  proportion.  Australia  con- 
tains none  other. 

The  Iguanian  lizards  are  lower  than  the  Acrodont,  exhibiting  a  larval  type 
of  dentition,  and  one  characteristic  of  all  lower  Sauria  and  Batrachia.  The 
only  acrodont  type  of  Ophiosaura  (Trogonophis)  is  Old  World. 

The  New  World  Teidie  have  not  the  extent  of  ossified  temporal  roof  thai 
their  representatives,  the  Old  World  Lacertidae  have.  So  the  chiefly  Neo- 
tropical Anguidac  have  the  tongue  partly  of  papillose  type  of  their  Old  World 
representatives,  the  Zonuridse,  and  partly  the  smooth  or  scaly  type  of  the 
cosmopolite  Scincidse,  which  are  inferior  to  them. 

The  snake-like  forms  of  the  families  of  the  Lacertilia  Leptoglossa  greatly 
predominate  in  the^ Southern  Hemisphere;  also  those  with  undeveloped  pal- 
pebrse. 

The  Neotropical  type  of  Tcstudinata  is  quite  coincident  with  the  family 
Gharacinidic  in  relations.  It  is,  like  it,  largely  distributed  over  the  Southern 
Hemisphere,  and  like  it  may  be  regarded,  in  respect  to  its  pelvic  pecularities, 
as  hi{;^her  than  the  remaining  types,  but  in  its  generalized  character  and  re- 
lationship to  the  past  periods  may  be  called  lower. 

The  Neotropical  type  of  Batrachia  Anura,  that  is  the  Arcifera,  is  lower  in 
developmental  characters  than  the  opposed  series,  the  Raniformia;  such  of 
the  latter  as  arc  found  in  its  limits  partake  in  some  way  of  larval  incomplete- 
ness. The  Arcifera  are  chiefly  distributed  elsewhere  in  Australia,  where 
no  Raniformia  exist.f  Those  genera  of  Old  World  Raniformia  of  the  lowest 
or  toothless  group,  which  display  the  least  development  of  the  cranial  bones, 
as  Brachymerus  and  Breviceps,  are  of  the  Southern  Hemisphere — South 
African. 

The  Pullastrine  birds  are  a  generalized  group,  inferior  to  the  group  op- 


*Kner  Uol>er  den  Ban  der  Flonsen. 

t  The  Eitrntmis  bicoUyr  Gray  would  appear  to  be  an  exception,  were  ita  generic  and  »ab> 
ordinate  ntllDitieH  truly  represented  by  it8  name.  I  have  examined  the  typo  npecimea 
through  tho  kindnc9fi  of  Dr.  Gimther,  and  can  9tatc  that  it  in  nor  an  Ixalun  (—  Eucnew^\ 
and  do€M  not  even  belong  to  the  Raniformia,  hut  is  an  Arcifer  of  the  family  HyHd«tif 
it  be  not  a  young  Cdamitii  or  Hyla,  it  will  bo  a  Hvlclla  near  the  H.  car  nea  type. 

Glint ner  Htates  that  Hylorana  erythraeii  has  been  found  at  Uie  extreme  northern 
point— Cape  York— of  Auntralia.  •  If  ho.  the  case  is  parallel  to  the  oocurrence  of  the  Hani- 
lorm  Ranula  in  northern  South  America. 
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posed  to  them-^the  Gallin».  Their  typical  forms,  like  the  last,  are  distribnted 
to  the  Neotropical  and  Aastralian  regions  :  the  outliers  (pigeons)  are  not  so 
nnmerouslj  distriboted  in  the  other  regions. 

The  Stmthions  birds,  the  most  synthetic  of  the  class,  belong  exclusirelj  to 
the  Soathem  Hemisphere  j  as  is  well  known,  they  chiefly  abound  in  Austra- 
lia and  its  adjacent  islands,  with  an  abundant  outlying  type— the  Tinamus— 
in  South  America. 

The  penguins,  which  only  of  all  birds  display  the  diWded  metatarsus,  in- 
habit the  Antarctic  regions  and  Cape  Horn. 

The  Clamatorial  type  of  the  Passeres  exhibit  larral  charaeters  in  the  non- 
developmeht  of  the  singing  apparatus,  and  the  scaled  or  nearly  naked  tarso- 
metatarsus.     These  are  chiefly  South  American. 

Of  Mammalia,  the  placentals  without  enamel  on  their  teeth,  which,  in  this 
respect,  nerer  reach  the  full  development  of  the  class,  whose  dentition  is  also 
monophyodont,  i.  «.,  the  Bdentata,  inhabit  only  the  Southern  Hemit>phere, 
and  almost  altogether  the  Neotropical  region.  The  implacental  Mammalia,  also 
(except  in  one  tooth)  monophyodont,  which  approach  birds  and  reptiles  in  so 
many  respects,  are  confined  to  the  Southern  Hemisphere,  and  chiefly,  as  all 
know,  to  Australia. 

Of  the  Qoadrumana,  the  Platyrrhine  group  is  known  to  be  inferior  to  the 
Catarrhines :  the  farmer  presents  an  entirely  embryonic  condition  of  the  o« 
tympanicum^  which  is  passed  by  the  latter  in  early  age  ;*  it  contains  also  the 
only  clawed  genus  of  the  true  monkeys.  It  is  confined  to  the  Neotropical. 
To  Madagascar,  also  of  the  Southern  Hemisphere,«and  nearest  in  many  ways^ 
to  the  Neotropical,  pertain  the  lowest  families  of  the  Quadrumana,  the  Lemur- 
idse  and  Chiromyidse ;  the  former  presenting  brains  without  convolutions, 
and  approaching  in  many  ways  the  Insectivora;  the  last  imitating,  at  least, 
a  Rodent. 

There  are  also  other  reasons  for  the  inferiority  of  South  America.  Its  deer, 
which  are  few,  are  those  which  never  produce  more  than  the  '*  dague,"  or  the 
first  horn  of  the  northern  Cervas,  or  those  which  never  get  beyond  the  fourth 
step  in  the  development  of  the  lower  group  ofR.  Nearctica. 

The  Loricariidae  of  South  America,  I  am  informed  by  Prof.  Agassiz,  possess 
the  foetal  pupil  of  the  vertebrate  type. 

If  we  glance  at  Coleoptera  we  find  the  great  predominance  of  the  groups 
with  undeveloped  tarsus,  the  three  and  four-jointed  Trimera  and  Tetramera, 
and  of  the  lower  group  with  undeveloped  sternum,f  the  Rhynchophora,  in  the 
Neotropical  region. 

Among  Lepidoptera  it  is  known  that  the  most  gigantic  of  the  species  of 
the  Neotropical  region  are  Noctuidae  (Erebus,  etc.),  and  that  in  that  region 
this  low  type  of  the  order  reaches  its  greatest  development.  The  largest 
forms  of  the  Regio  Nearctica,  as  well  as  Palasarctica,  are  representatives  of 
the  higher  type  of  the  Saturniidae  TAttacus,  Telea,  etc.),  while  the  largest  and 
most  powerful  of  this  order  in  the  Palaeotropical  (Indian)  region  are  the 
Papiiionid  forms  of  Ornithoptera,  etc.,  the  generally  admitted  crown  and 
head  of  all.  Of  course  other  types,  both  higher  and  lower,  are  largely  de- 
veloped in  each  and  all  of  these  regions,  and  the  significance  of  the  above 
facts  is  perhaps  only  to  be  seen  when  taken  in  connection  with  a  large  num- 
ber of  others  pointing  in  the  same  direction. 

Two  or  three  comparisons  of  different  faunas  may  be  brought  forward  final- 
ly. First,  returning  to  the  birds,  a  survey  of  some  of  the  differences  between 
the  birds  of  Panama,  Pennsylvania  and  Palestine  may  be  made.^ 

Tristram  noticed  323  species  of  birds  within  the  range  of  the  ancient  terri- 

•  See  Dr.  H.  Allen,  Proceed.  A.  N.  8.,  Philada.,  1867. 

fLeconte  Ameri^ui  Assooiation,  1867. 

%  Prom  the  American  Naturalist,  1868,  by  the  author. 
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torjof  Palestine.  Of  tbeee  230  were  land  and  92  water  birds,  t.  e,,  Natatores  aad 
the  wading  Carsores.  Of  the  230,  79  are  common  to  the  British  Islaods,  and 
36  of  them  are  found  in  China,  but  a  small  proportion  extending  their  range 
to  both  these  extremes.  Of  the  water  birds,  which  are  always  more  widely 
distributed,  65  of  the  92  are  British  and  67  Chinese.  Twentj-seren  appear  to 
be  confined  to  Palestine  and  to  the  immediately  a<yacent  countrj  ;  the  largest 
of  these  is  a  crow. 

Taking  the  230  land  birds  at  a  glance,  we  find  the  utter  absence  of  so  many 
of  the  well  known  forms  that  enliren  our  grounds  and  forests.  The  absence 
of  TauagridsB  and  IcteridoB  changes  the  aspect  of  the  bird-fauna  at  once. 
What  hare  we  here  then  of  nine-quilled  Oscines  to  enliren  the  meadows  like 
our  swarms  of  blackbirds,  or  fill  the  tree  tops  and  thickets  with  flutter  like 
our  wood  warblers  ?  Nothing ;  for  the  twenty-four  species  of  finches,  Frin- 
gillidsB,  will  but  balance  our  own,  though  the  genera  are  all  different  but 
four,  and  they  the  most  weakly  represented  by  species.  We  mast  look  to 
the  higher  series,  the  ten-quilled  song  birds,  for  the  missing  rank  and  file. 
While  a  much  larger  extent  of  the  Eastern  United  States  possesses  fifty 
species  of  these  types,  the  little  Palestine  has  already  furnished  a  list  of  one 
hundred  and  twenty-eight. 

First,  of  the  crows,  which  Terge  nearest  Icteridse  by  the  starlings,  we  have 
13  species  against  five  in  our  district  of  the  United  States,  and  not  less  than 
seven  of  the  type  genus  Corvus,  to  our  one  common  and  two  rare.  Of  these, 
two  are  of  the  larger  species,  the  ravens.  If  we  turn  to  the  cheerful  larks, 
we  find  the  proportion  again  the  same;  fifteen  species  for  Palestine  and  one 
for  the  whole  United  States.  One  congener  of  our  species  occurs  there ;  the 
other  genera  call  to  mind  the  African  Deserts  and  Russian  Steppes.  Mota- 
cillidse,  again,  ten  to  one  against  our  fauna.  We  have  two  Tanagridas  to 
imitate  them,  beside  the  true  relative.  In  swallows  we  are  about  equal,  and 
in  the  forest-haunting  ParidsB — titmice  and  wrens — we  exceed  a  little ;  but 
the  comparison  of  Sylviidas  and  TurdidsB  is  most  striking.  These  highest  of 
the  bird  series,  especially  made  to  gladden  man's  haunts  with  song,  exceed 
in  number  all  the  other  ten-quilled  Oscines  together  inhabiting  Palestine, 
amounting  to  seventy-five  species.  In  our  corresponding  region  of  the  United 
States  nineteen  speties  is  the  quantum.  It  is  true  no  mocking  bird  or  wood- 
robin  is  known  away  from  our  shores,  but  Palestine  has  the  nightingale,  the 
black-cap  and  the  true  warblers  or  sylvias,  which,  while  they  glean  from 
shrub  and  tree  their  smallest  insect  enemies,  as  do  our  equidly  nnmeroui 
small  Tanagridae,  have  much  louder  and  sweeter  voices. 

Our  solitary  blu^-bird  represents  the  long-winged  Turdidse;  in  the  Holy 
Land  there  are  twenty  species  corresponding,  though  none  are  of  our  genus. 
There  are  indeed  but  three  genera  uf  these  two  families  common  to  both 
countries.  One  of  these,  Lanius,  the  butcher-bird,  occurs  here  in  one  new 
species,  in  Palestine  in  six. 

Turning  now  to  a  lower  series,  we  look  in  vain  for  Clamatorial  perchers  j 
that  series  which  gives  us  the  fierce  king-bird  and  querulous  pewee,  and 
which  peoples  South  America  with  thrush  end  warbler,  and  shrike  and  tree* 
creeper. 

f^  In  taking  a  hasty  glance  over  the  lower  groups,  where  the  carotid  arteries 
begin  to  be  double,  as  the  Syndactyli,  we  find  Palestine  too  far  fnm  the 
tropics  to  present  us  with  much  array  ,*  but  in  the  related  zygodactyles  our 
forest-crowned  continent  must  claim  great  preeminence.  It  has  but  a  solitary 
Picus,  while  we  have  eight  in  the  immediate  neighborhood  of  lat.  40®,  in 
our  Eastern  States. 

I  will  close  with  the  birds  of  prey.  Four  swamp-hawks,  eleven  species  of 
falcons,  four  kites,  and  eight  native  eagles,  form  a  list  unequalled  in  the  annals 
of  nobility  by  any  land.  There  are  together  thirty-one  species  of  Falconida, 
and  of  Vultures,  four.    The  eagles  appear  to  be  all  commit,  among  them 
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the  most  magnificent  birds  of  prey,  the  imperial  and  golden  species  of  these 
creatures. 

To  the  ornithologist  acquainted  with  the  fauna  of  North  America,  it  will 
thus  be  readily  perceived  that,  in  comparison,  the  ornis,  just  examined,  pos- 
sesses more  numerous  representatives  of  the  higher  groups  of  the  birds,  and 
among  lower  groups  possesses  chiefly  those  of  superior  grade,  or  lacks  them 
altogether.  Let  us,  however,  compare  it  with  that  of  Central  America,  where 
varied  surface  and  temperature  offer  even  greater  opportunity  for  variety, 
within  quite  as  restricted  an  area. 

The  bird  fauna  has  been  found  by  Messrs.  Sclater  and  Salvin  to  embrace 
about  385  species,  which  is  63  more  than  were  mentioned  to  occur  in  Pales- 
tine, which  is  open  on  three  sides  to  the  great  contnient.  Eighty  of  348  land 
birds  are  characteristic  of  Central  America;  and  those  which  find  their  kin 
limited  to  the  Isthmus  and  adjoining  regions  of  New  Grenada  and  Equador, 
amount  to  about  seventy-five  more.  Twenty-seven  is  the  number  not  known  to 
extend  beyond  the  boundaries  of  Palestine ;  as  to  the  Middle  States  of  our 
Union,  not  one  species  has  been  shown  to  be  restricted  within  such  narrow 
limits. 

A  single  species  occurs  in  Europe ;  this  is  the  fish-hawk,  an  animal  which 
combines  the  cosmopolite  habit  of  the  sea-bird  with  the  powerful  flight  of 
the  bird  of  prey.  This  is  also  the  only  species  common  to  the  Panama  and 
Palestine  catalogues. 

The  birds  of  prey  are  numerous, — twenty-nine  species.  Among  these  there 
is  no  true  eagle  or  falc  m,  and  of  the  nineteen  genera  but  four  belong  to  the 
fauna  of  the  Holy  Land.  There  is  but  one  species  to  represent  the  great 
grouse  family,  but,  instead,  three  families  of  their  South  American  imitators, 
the  Pullastrse,  instead  of  the  one — that  of  the  Pigeons — slimly  represented  in 
Palestine,  and  in  North  America  as  well. 

Coming  to  the  closer  test  of  superiority,  the  Passeres, — those  delicate 
creatures,  apparently  so  dependent  on  those  laws  which  govern  increase  and 
provision,  and  so  affected  by  the  changes  that  man  works  in  the  face  of 
nature, — what  do  we  find?  We  count  106  distinct  species.  There  are  none 
in  Palestine.  Of  songsters,  the  Oscines,  ninety-six  species  await  man's  con- 
quest of  the  wilderness,  to  increase  in  numbers  and  to  display  their  grafts, 
while  Palestine  rejoices  in  a  whole  army  of  them.  But  the  contrast  is  more 
remarkable  if  we  analyze  these  forms.  Of  the  Isthmian  Oscines,  seventeen 
only  hold  the  first  rank,  by  virtae  of  their  additional,  the  tenth  primar* 
quill,  while  this  feature  marks  one  hundred  and  twenty-eight  species  of 
Palestine.  As  we  rapidly  follow  the  line  to  the  point  where  its  extreme  is 
manifested,  in  the  family  of  the  Thrushes  or  Turdida,  Panama  is  left  but  two 
solitary  pioneers  of  these  songsters  of  the  North,  while  seventy-five  species 
represent  the  family  in  Palestine. 

The  comparison  between  different  faunie  exhibits  an  apparent  gradation  in 
"Bome  other  groups  equally  curious.  Thus  the  true  Cyprinidse  in  the  Palai- 
arctic  region  reach  a  great  development,  and  produce  the  highest  number  of 
teeth  on  their  pharyngeal  jaws  known,  as  weil  as  attains  the  greatest  bulk 
and  importance.  The  number  of  these  teeth  is  usually  seven  to  five  in  the 
inner  row  ;  only  two  or  three  genera  exhibit  only  four  on  both.  In  the  Ne- 
arctic  region  the  number  of  teeth  is  almost  always  4 — 4,  more  rarely  4 — 5, 
and  very  seldom  as  high  as  5 — 5.  The  species  of  the  family  are  excessively 
numerous,  but  are,  wiih  scarcely  any  exception,  of  small  size  and  weak  organ- 
ism. These  statements  apply  to  those  of  the  eastern  district  of  the  region 
between  the  Rocky  Mountains  and  the  Atlantic.  Similar  types  occur  in  the 
northern  region  of  the  Neotropical, — Mexico,  but  in  no  great  numbers,  but 
wiih  them  the  lowest  form  of  the  family, — viz.,  Graodus  Giinther.  This 
form  has  no  teeth  whatever  on  the  pharyngeal  jaws.  Further  south  the 
family  disappenrs,  its  place  being  supplied  by  the  generalized  family  of 
Characinidae. 
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I  have  already  allnded  to  the  jrreat  rariety  of  the  highest  or  pentamerons 
carnivorous  beetles  in  the  Palaearctic  Region.  They  are  extremely  abundant 
in  the  Nearctic,  while  the  intermediate  territory,  the  Sonoran  and  Mexican 
sub-districts,  are  the  head-quarters  of  the  next  lower  form,  the  Tenebrionidae, 
which  have  the  tnrsal  joints  4 — 5.  These  give  place  in  the  Neotropical  to  the 
multitudes  of  the  still  lower  series,— those  with  the  joints  4 — 4  and  3 — 3, — 
Tetramera  and  Trimera. 

The  preceding  comparisons  indicate  that  an  inherent  difference  between  the 
types  of  a  continent  exists  at  the  present  time,  though  the  difference  is  sub- 
ordinated to  a  universal  distribution  of  the  higher  groups  throughout  the 
t-arth.  Has  this  state  of  things  existed  for  any  long  period,  or  is  it  a  result  of 
different  progress  in  the  same  group  since  the  human  period?  This  brings  us 
necessarily  to  a  consideration  of  the  truths  of  palaeontology,  especially  of  the 
last  periods,  which  have  been  already  urged  by  Darwin.  Thus  the  present 
fauna  of  Australia  was  precededMn  the  postpliocene  and  pliocene  by  form 8 
possessing  similar  peculiarities,  and  belonging  to  the  same  classes.  That  is 
by  herbivorous  and  carnivorous  marsupials  and  monotremes,  and  by  Yaranid 
Sauria,  all  of  greater  size  than  their  predecessors. 

The  same  fact  is  well  known  of  the  Neotropical  region,  its  present  peculiar 
Edentata  having  been  preceded  by  giants  of  the  same  type  in  the  postpliocene 
and  pliocene. 

In  the  Nearctic  region  peculiar  existing  genera,  as  Procyon,  Alces,  Castor, 
Hos,  Sciurns,  Arctomys,  Lepus,  Ovibos,  Sorex,  Mephitis,  Felis,  Ursus,  Meno* 
poma,  Aspidonectes,  Crotalus,  are  represented  by  postpliocene  fossils. 

The  same  occurs  in  the  later  Pala.'arctic  formations,  where  Cervus,  Bos, 
Canis,  MustelidaB,  Insectivora.  Vipera,  Alytes,  Triton,  etc.,  are  allied  predeces- 
sors of  existing  types.  In  the  Pala?otropical  area  a  wonderful  development 
of  Elephas  and  Gavialis  preceded  the  same  types  of  the  present. 

Prior  to  these  faunae  another  state  of  things  has,  however,  existed.  North 
America  has  witnessed  a  withdrawal  of  a  Neotropical  fauna,  and  the  Pala*- 
arctic  the  retreat  of  an  Ethiopian  type.  During  the  postpliocene  in  North 
America,  Neotropical  genera  were  to  Nearctic  as  12  to  29,  as  the  record  now 
stands.  In  the  pliocene  beds  of  Pikeimi  (Greece)  antelopes,  giraffes,  rhinoce- 
ros, hippopotamus,  huge  manis,*  monkeys,  monitors,  and  other  genera  and 
si>ecie8  of  African  relationship  are  the  prevailing  forms. 

Still  earlier,  a  strong  mingling  of  Nearctic,  and  more  of  Neotropical  types, 
abounded  in  the  Pal^earctic.  The  genera  Chelydra,  Andrias,  Podocnemis.f 
Platemys,  Oaviiform,  Psammoryctid  and  Hesperomys-like  Rodentia,  Opossums, 
and  Raccoon-like  Carnivora. 

We  have,  then,  three  important  terms  from  which  to  derive  a  theory  of  the 
creation :  1,  t»he  existing  six  faun{«  bear  in  many  of  their  parts  developmental 
relations  to  one  another  ;  2,  they  were  preceded  immediately  by  faunie  similar 
to  them  in  each  case,  but  more  remotely  by  faunae  like  that  now  next  lower.. 

On  the  whole,  there  can  be  no  doubt  of  the  truth  of  the  generalization,  1st, 
That  the  Southern  Hemisphere  is  a  geologic  stage  behind  the  Northern  Hemisphere  in 
progress,  on  account  (I)  of  its  perfection  in  types  extinct  in  the  Northern,  and 
(2)  inferiority  in  modern  types  prevalent  in  the  Northern. 

In  order,  however,  to  demonstrate  this  point  more  fully,  let  us  examine  to 
what  extent  the  higher  types  exist  in  the  Southern,  and  lower  or  ancient  in 
the  Northern. 

The  Percoid  fishes  and  their  allies  have  Australian  and  South  American 
representatives  in  their  fresh  waters,  but  they  are  as  mere  outliers  of  the 
great  mass  in  the  Northern  Hemisphere.  The  higher  type  of  venomous  ser- 
jients  (Soleuoglypha)  occur  in  both  the  ^Ethiopian  and  Neotropical  regions, 
but  they  preponderate  in  the  Northern  Hemisphere.     The  higher  group  of  the 


*  AQcyioth«rium,  Macrotherium. 
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Saurians  (the  Acrodonta)  abounds  in  the  Ethiopian  and  Australian  regions ; 
thej  are  as  abundant  in  the  Indian  and  Palaearctic  regions  of  the  Northern 
Hemisphere.  In  the  Southern  also,  by  Uromastix  and  the  Rhjnocephalia, 
they  approach  nearest  the  ancient  types  of  the  Dicynodontia  and  the  Croco- 
dilia.  LacertidsB,  and  not  Teidse,  occur  in  the  .Ethiopian,  but  they  are  but  a 
proportion  of  the  whole,  which  chiefly  exists  in  the  Nearctic. 

Raniform  and  not  Arciferous  Anura  populate  South  Africa ;  they,  however, 
form  but  a  small  proportion  compared  with  the  great  series  of  the  Nearctic, 
Palsarctic  and  Palaeotropical  regions.  It  is,  however,  superior  in  Anura  to 
the  Nearctic,  taken  by  itself. 

Rasorial  birds  and  not  PuUastrae  are  the  food  species  of  South  Africa ;  but 
they  do  not  compare  in  abundance  or  size  with  those  of  the  three  regions  just 
mentioned. 

Moreover,  but  few  Clamatores  exist  in  either  Australia  or  ^Ethiopia.  The 
Oscine  types  are  abundant,  nevertheless  they  cannot  be  compared  in  abundance 
with  those  of  the  northern  regions.  It  must  also  be  remembered  that  the  mi- 
gratory capabilities  of  birds  render  them  less  expressive  of  the  true  nature  of 
any  fauna. 

The  higher  family  of  the  Quadrumana,  the  Simiidse,  replaces  in  Africa  the 
Cebidae  of  the  Neotropical ;  they  are,  however,  most  abundant  in  the  Palaeo- 
tropical  region,  in  the  other  hemisphere. 

There  are  two  ancient  or  inferior  types  of  the  Northern  Hemisphere :  first, 
its  Ganoid  fishes,  the  Sturgeons  of  the  Nearctic  and  Palaearctic,  and  the  Gars 
of  the  Nearctic.  The  latter  only  have  representatives  in  the  Southern  Hemi- 
sphere, Polypterus  and  Galamoichthys  in  Africa,  and  so  may  be  said  to  be 
equally  distributed ;  but  the  former  are  confined  to  the  north.  We  do  not 
know,  however,  whether  they  are  of  a  modern  or  an  ancient  type,  nor  do  we 
know  of  extinct  sturgeons  in  the  Southern  Hemisphere.  Indeed,  the  Ganoid 
series  is  not  well  defined  or  known  as  yet.  If,  as  Agassiz  states,  the  Siluroids 
pertain  to  it,  it  is  cosmopolitan,  though  least  represented  in  the  Palaiarctic. 

Second,  the  Tailed  or  Urodele  Batrachia.  This  order,  entirely  characteristic 
of  the  Northern  Hemisphere,  is  a  group  which  combines  characters  of  Anura 
with  those  of  the  ancient  forms,  and  possesses  in  its  Nearctic  types  many  of 
low  development.  The  Gymnophidia  of  the  Southern  Hemisphere  cannot  be 
considered  inferior  to  them.  In  the  possession  of  this  group  the  Northern 
Hemisphere  presents  its  first  element  of  inferiority. 

The  preceding  comparisons  indicate  also  the  relations  of  the  regions  proper 
to  each  other.  It  is  obvious  enough  that  the  Ethiopian  is  much  superior 
to  the  two  others  of  the  Southern  Hemisphere.  As  to  the  Australian  and  Neo- 
tropical)  the  former  must  still  be  regarded  as  probably  the  roost  ancient,  though 
possessing  at  the  same  time  a  much  stronger  admixture  of  northern  forms.  I 
have  already  presented  the  relations,  with  the  inferior  forms  of  each,  thus  :* 

>R.  Australis  . — Inferior  in  Monotrcmatous  and  Marsupial  Mammalia,  Pul- 
lastriform  and  Struthious  Birds,  Serpentiform  Pleurodont  Lacertilia, 
Arciferous  Batrachia,  Pleurodire  Tortoises,  its  Elapid  venomous  snakes, 
and  the  whole  Flora,  according  to  Unger. 

R.  Neotropica . — Marsupial  and  Edentate  Mammalia, Inferior  Rodentia  and 
Quadrumana,  Pleurodire  Tortoises,  Pleurodont  Lacertilia,  Arciferous  Ba- 
trachia, Clamatorial  and  PuUastriform  Birds,  Characin  and  Erythrinid 
Malacopterigii. 

Conelutions, 

The  following  maybe  looked  upon  as  conclusions  which  have  been  indicated 
in  the  preceding  pages : 

I.  Species  have  developed  from  prec^xistent  species  by  an  inherent  tendency 


•  Joam.  Acad.  Nat.Sci.  Philttda.  1806, 109. 
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'  to  variation,  and  have  been  preserved  in  given  directions  and  repressed  ia 
others,  by  tbe  operation  of  the  law  of  Natural  Selection,     f  Darwin.) 

II.  Genera  have  been  produced  by  a  system  of  retardation  or  acceleration 
in  the  development  of  individuals  ;  the  former  on  pre^stablished,  the  latter  on 
preconceived  lines  of  direction.  Or,  in  other  words,  that  while  nature's  aeries 
have  been  projected  in  accordance  with  the  law  of  acceleration  and  retardation, 
they  have  been  limited,  modified,  and  terminated  by  the  law  of  natural  selec- 
tion, which  may  itself  have  operated  in  part  by  the  same  law. 

III.  The  processes  of  development  of  specific  and  generic  characters  hare 
not  proceeded  pari  passuj  transitions  of  the  one  kind  not  being  synchronous 
with  transitions  of  the  othW ;  and  that,  therefore,  species  may  be  transferred 
from  one  genus  to  another  without  losing  their  specific  characters,  and  genera 
from  order  to  order  without  losing  their  generic  characters. 

IV.  And  as  the  heterologous  terms  of  the  peculiar  homologous  groups  pre* 
sent  an  '*  inexact  parallelism  "  with  each  other ;  and  as  types  related  by  inexact 
parallelism  are  each  among  themselves  exact  parallels  in  separate  series,  whose 
earliest  members  present  "  exact  parallelism  "  with  each  other,  it  follows — 

y.  That  the  heterologous  terms  or  genera  in  the  later  series  are  modified 
descendants  of  those  of  the  earlier  series;  in  other  words,  that  certain  groups 
higher  than  genera  are  produced  from  others  of  similar  high  value  by  **  descent 
with  modification." 

VI.  That  the  result  of  such  successional  metamorphoses  will  be  expressed 
in  geologic  history  by  more  or  less  abrupt  transitions,  or  expression  points^ 
rather  than  by  uniformly  gradual  successions. 

Of  course,  under  the  conclusion  stated  in  Proposition  II,  the  genus  Homo 
has  been  developed  by  the  modification  of  some  preSxistent  genus.  All  bis 
traits  which  are  merely  functional  have,  as  a  consequence,  been  produced 
during  the  process.  Those  traits  which  are  not  functional,  but  spiritual,  are 
of  course  amenable  to  a  different  class  of  laws,  which  belong  to  the  province 
of  religion. 


Variations  in  Taxodinm  and  Finns. 

BY  THOMAS  MEEHAN. 

In  some  remarks  before  the  Academy  on  July  14th,  in  reference  to  adnation 
in  the  leaves  of  Coniferse,  I  said  that  the  power  to  branch  was  the  test  of  vigor ; 
and  with  increased  vigor  came  proportionately  the  power  of  adnation.  I 
pointed  out  that  this  was  the  universal  law  through  all  Coniferse,  so  far  as  I 
had  been  able  to  examine  them  ;  and  that  it  fully  accounted  for  the  specific 
identity  of  many  forms  supposed  to  be  distinct.  I  went  so  far  as  to  suggest 
that  Taxodium  distichum^  Richard,  and  Olyptottrobut  sinentiSf  Endl.,  were  no 
doubt  the  same  thing,  because  the  only  difference  between  the  growing  plants 
was  in  the  different  degrees  of  adnation  in  their  foliage;  and  because  with 
this  adnation  was  the  increased  power  to  branch  observed  in  all  other  cases. 
The  two  points,  going  along  together,  seemed  to  indicate  that  this  could  not 
be  a  solitary  exception  to  so  clearly  marked  a  law.  I  exhibited  specimens 
taken  from  Taxodium^  and  from  OlyptottrobtUj  showing  the  approach  of  the 
two  in  the  manner  the  theory  indicated. 

Since  then  some  new  facts  have  come  before  me  confirming  this  view  in  a 
remarkable  manner.  On  the  nursery  grounds  of  Mr.  Robert  Buist,  of  the 
Darby  Road,  near  Philadelphia,  are  a  few  trees  which  I  supposed  to  be  the 
Glyptostrobu9,  but  which  Mr.  Buist  assured  me  were  many  years  ago,  selected 
by  him  from  a  bed  of  some  thousand  Taxodium  on  account  of  their  peculiar 
appearance.  I  exhibit  specimens  from  eleven  different  trees.  It  will  be  seen 
the  suppression  of  the  leaf  blades  or  adnation  is  in  exact  proportion  to  vigor, 
or  the  power  of  forming  branchlets,  and  with  this  increased  vigor  the  TVrzodi- 
um  become  Olyptostrobus,  so  far  as  any  comparison  of  leaves  and  branches 
can  identify  anything. 
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At  the  conclusion  of  mj  paper  on  the  laws  of  adnaiion^  read  before  the 
meeting  of  the  American  Association  for  the  Advancement  of  Science,  ac 
Chicago,  Dr.  J.  S.  Newberry  kindly  pointed  out  that,  in  a  fossil  state,  Glyp- 
tostrobut  and  Taxodium  were  often  found  side  by  side,  but  always  with  so  much 
difference  between  the  scales  of  the  cones  that,  while  assenting  to  the  general 
principles  of  the  paper,  he  could  not  regard  these  two  plants  identical.  As 
cones  are  nothing  more  than  metamorphosed  stems  and  branches,  it  is  not  sur- 
prising that  the  sames  laws  of  adnation  which  might  operate  in  making  the  TazO' 
dium  Olffptottrobut,  and  which  make  them  look  so  very  distinct  in  the  different 
stages  of  adnation,  should  also  operate  on  the  fruit,  and  make  it  appear,  when 
at  the  widest  point  of  divergence,  as  really  different.  It  should  in  fact  do  so, 
and  instead  of  the  differences  in  the  cones  of  these  fossils  being  any  proof  of 
their  specific  distinctness,  it  must  be  received  as  a  natural  sequence  of  the  law 
I  would  evolve. 

The  specimens  I  now  exhibit  show  at  any  rate  that  the  tvfo  plants  are  identi- 
cally the  same.  This  granted,  it  completely  refutes  the  generally  received 
theory,  that  no  one  species  of  Ooniferse  inhabits  at  once  the  eastern  and  western 
worlds. 

In  my  paper  on  variations  in  EpigsM  repensj  presented  for  publication  last 
May,  I  endeavored  to  show  that  '*  cultivation  "  and  ^*  external  circumstances  " 
would  not  account  for  variations  in  form  to  the  extent  they  usually  received 
credit  for ;  but  that  there  was  rather  a  regular  principle  of  growth  in  form,  as 
well  as  in  substance,  independent  of  outward  agencies,  which  agencies  were 
calculated  quite  as  much  to  preserve  as  to  originate  the  growing  forms. 

Those  accustomed  to  study  chiefly  from  herbaria,  and  little  from  living  spe- 
cimens, have  no  idea  of  the  great  variations  from  one  type  which  many  species 
present.  These  comparative  differences  are  often  so  insensibly  blended,  that 
it  is  only  when  we  meet  with  some  very  extreme  forms  that  they  attract  our 
attention,  and  then  only  to  note  their  extreme  differences.  Even  when  noted 
they  are  contemned  as  obstructing  classification,  rather  than  welcomed  as 
invaluable  aids  in  resolving  the  laws  of  form. 

In  a  recent  review  of  part  16  of  Decandolle's  Prodromus^  which  has  lately  ap* 
peared,  with  the  Gonifere  by  Prof  Parlatore,  the  reviewer  says  :  '*  It  must  be 
clear  to  every  one  that  a  great  number  of  so-called  species  are  varieties  of  one 
strain,  doubtless  produced  by  localization  in  different  climatal  or  natural  conditions.'^ 
{Gardener* s  Chronicle^  page  922, 1868.)  As  this  review  is  understood  to  be  by 
one  who  is  himself  known  as  a  describer  of  many  Coniferae,  which  are  doubt- 
less varieties  of  one  strain,  it  may  be  worth  while  to  point  out,  in  some  Coni- 
ferae, that  neither  climatal  nor  any  external  condition  has  as  much  to  do  with 
variation  in  form  as  an  innate  power  of  development,  independent  of  either 
climatal  or  local  causes. 

In  one  of  our  commonest  pines — Pinus  inops — a  very  careful  comparative  ex- 
amination will  show  scarcely  any  two  trees  to  be  exactly  alike ;  the  habits  of 
the  tree,  the  shade  of  color,  or  the  length  of  the  leaves,  the  size  or  form  of  the 
cone,  the  scales,  or  the  seeds — in  some  one  point  a  difference  may  be  found 
which  can  easily  be  described  in  words.  When  extremes  are  brought  together 
the  differences  are  quite  as  great  as  characterize  different  species.  By  descrip- 
tions alone  they  would  be  fairly  entitled  to  rank  as  distinct.  The  mind  fails 
to  unite  them.  It  is  only  the  educated  eye  which  perceives  their  identity.  I 
exhibit  two  cones  from  two  trees  growing  on  the  banks  of  the  Susquehanna, 
near  Harrisburg.  One  is  very  long  and  narrow — three  and  a  half  inches  in 
length,  by  only  three-fourths  of  an  inch  wide  at  the  base,  and  the  scarcely 
projecting  scales  barely  spinescent,  the  other  nearly  as  wide,  but  only 
half  the  length,  and  with  strongly  projecting  scales  and  spines.  Unless 
with  previous  acquaintance  of  Finus  inops  in  its  natural  places  of  growth,  a 
botanist  might  well  be  pardoned  for  considering  these  distinct  species,  yet  with 
the  multitude  of  intermediate  forms,  all  under  the  same  external  conditions, 
bow  can  any  ^'  localizations  "  account  for  the  varieties  ?    I  have  the  same  ex- 
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perience  with  Pmus  rigida  and  P.  pungent ;  and  it  is  donbtleis  tnie  of  other 
species. 

I  have  noted  some  interesting  yariations  in  Pinui  Banknana,  which  in  some 
way  do  seem  to  be  connected  with  location,  although  I  have  no  doubt  that 
ages  of  geographical  travel  from  a  central  point  conjoined  with  the  principle  of 
inheritance,  might  find  the  natural  inherent  laws  of  variation  sufficient  to 
account  for  them.  Dr.  Gray  sajs,  in  the  last  edition  of  his  Manual  ef  Botanj, 
it  is  a  shrub  or  low  tree  5  to  20  feet  high,  giving  N.  Maine,  N.  Michigan  and 
Wisconsin,  and  northward  as  the  localities.  I  did  not  collect  in  northern 
Illinois,  but  friends  tell  me  it  grows  some  thirty  miles  from  Chicago,  onlj  at 
a  bush.  Michaux  observes  that  in  Labrador  it  shows  signs  of  decrepid  old  age 
at  3  feet,  and  in  no  part  of  America  did  he  find  it  over  10  feet.  Dr.  Richardson, 
in  Franklin's  narrative  of  a  journey  to  the  shores  of  the  Polar  Seas  in  1819 — 
1822,  describes  it  as  40  feet  high  in  favorable  situations,  but  the  diameter  of 
its  trunk  was  greater  in  proportion  to  its  height  than  in  any  other  pines  of  the 
country.  Douglass  found  it  to  have  longer  leaves  on  the  Rocky  Mountains 
than  elsewhere.  In  company  with  Mr.  Wm.  Canby,  I  had  the  opportunity  of 
examining  large  forests  of  them  growing  on  the  neck  of  land  between  Escan- 
auba,  on  Lake  Michigan,  and  Marquette,  on  Lake  Superior,  where  we  found 
them  just  the  reverse  of  Dr.  Richardson's  experience.  Here  they  were  more 
slender  in  proportion  to  their  height,  not  only  than  any  pine  of  the  country,  but 
probably  than  any  pine  elsewhere.  Most  of  the  trees  were  from  30  to  40  feet 
high,  remarkably  straight,  but  only  from  6  to  12  inches  in  diameter.  We 
roughly  measured  one  at  Escanauba  which  was  about  twenty  inches  in  diame- 
ter, and  perhaps  sixty  feet  high,  little  shorter  than  in  fact  a  very  fine  Pimu 
resinota,  about  two  and  a  half  feet  through,  growing  near  it. 

Now  these  variations  have  relation  to  only  one  particular,  that  of  size  ;  there 
would  no  doubt  be  found  others  in  many  respects ;  but  even  in  this  one 
character  no  theory  of  climate  or  soil  will  account  for  them.  If  a  low  tern* 
perature  dwarfs  the  Labrador  specimens,  what  is  to  account  for  the  small 
bushes  in  Illinois  or  southern  Wisconsin,  in  lat.  42°?  And  again,  why  are 
these  latter  in  the  rich  soils  of  this  district  so  small  in  comparison  with  the 
almost  timber  trees  of  a  few  hundred  miles  farther  north,  and  in  which  is 
usually  considered  the  poorest  land  of  the  north-west  ?  Soil  and  climate  may 
have  some  influence  in  aiding  variation,  but  facts  show  the  origin  is  deeper 
than  these,  namely,  a  native  power  to  change,  kept  in  check  only  by  inheri- 
tance and  perhaps  external  circumstances. 

I  have  heretofore  reported  Pinu*  pungent  as  growing  at  Port  Clinton ;  I  find 
it  now  abundantly  on  the  hills  about  Harrisburg ;  so  it  may  be  set  down  as 
native  to  the  whole  interior  of  the  State  of  Pennsylvania. 


Nov.  Zd,  1868. 

The  President,  Dr.  Hays,  in  the  Chair. 

Forty-two  members  present. 

The  following  paper  was  presented  for  publication  : 
Sixth  Contribution  to  the  Herpetologyof  Tropical  America.     By 
Edw.  D.  Cope. 

Dr.  Leidy  called  attention  to  two  singular  specimens  presented  this  evening 
by  Mr.  Lamborn..  They  were  obtained  from  the  Huronian  slates  near  the 
Dalles  of  St.  Louis  River,  northern  Minnesota.  They  bear  a  strong  likeness  to 
larjje  coprolites  partially  imbedded  in  portions  of  slate.  They  not  only  have 
the  usual  form  of  coprolites,  though  flattened,  but  have  an  apparent  spiral 
arrangement.  Taken  from  the  surface  slate,  the  bodies,  where  expose*!  to  the 
air  have  been  more  readily  decomposed  than  the  slate.     A  broken  surface  ex- 
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hibits  a  more  distinct  crypto-crjstalline  appearance  than  exists  in  the  slate. 
Suspecting  that  thej  possibly  might  be  of  the  natare  of  coprolites,  Dr.  L.  had 
desired  Dr.  Genth  to  analyze  part  of  one.  The  result  was  carb.  lime  36*5,  silica 
and  silicates  ^^9*1,  oxide  of  iron,  alumina,  etc.,  4*4.  Though  not  of  vertebrate 
origin,  they  may  perhaps  have  been  the  excrement  of  some  huge  invertebrate, 
which,  with  all  others  of  the  time,  are  now  totally  obliterated. 

Dr.  Leidy  further  remarked  that  it  was  well  known  that  iridescent  hues  from 
the  surfaces  of  bodies,  independent  of  thin  films,  were  usually  due  to  aminute 
striation  or  parallelism  in  the  arrangement  of  the  elements  of  structure.  Thus 
is  produced  the  iridescence  upon  the  wings  of  the  house  fly  and  many  other 
insects,  that  of  muscular  and  tendinous  fibres,  of  pearl  shells,  artificially  ruled 
surfaces,  etc.  He  has  repeatedly  observed  that  the  iridescence  on  the  surface 
of  waters  was  due  to  the  same  cause,  through  myriads  of  vibrios  and  bacteria. 
Under  the  circumstances  he  was  surprised  that  authors  continue  to  repeat  that 
the  phenomenon  of  the  beautiful  play  of  colors  in  the  precious  opal  has  not 
been  satisfactorily  explained.  It  is  evidently  due  to  a  regular  striated  condi* 
tion  of  the  structure,  readily  observed  by  the  microscope.  The  striae  upon 
brilliant  facets  examined  in  a  number  of  opals  appear  to  be  about  6000  to  the 
inch.  The  striai  are  probably  the  pores  to  which  Brewster  alludes  as  being 
the  cause  of  the  coloration  of  the  opal.  The  brilliancy  of  labradorite  is  also 
due  to  a  regular  parallelism  in  the  arrangement  of  elements  of  structure. 


Nov.  10th. 

The  President,  Dr.  Hays,  in  the  Chair. 
Forty-two  members  present. 


Nov.  17  th. 
The  President,  Dr.  Hays,  in  the  Chair. 

Twenty-five  members  present. 

Mr.  R.  P.  Stevens  made  the  following  remarks  on  the  geology  and 
mineralogy  of  Venezuela  : 

Observations  made  by  my  party  extend  two  hundred  and  fifty  miles  up  the 
Orinoco  river  from  the  city  of  Bolivar,  or  five  hundred  from  its  mouth,  and  in 
three  directions  southwards  one  hundred  and  fifty  to  two  hundred  miles.  In 
the  hydrographical  basin  of  the  Orinoco  we  have  seen  no  other  rock  than 
gneiss,  gneissoid  schists,  granite,  and  other  crystalline  rocks.  The  gneiss  is 
granular  and  lamellar.  Its  minerals  are  magnetic  iron  ore,  cupriferous  ores, 
argentiferous  galena,  and,  very  sparingly,  gold. 

We  have  been  able  to  make  out  two  distinct  systems  of  elevation  in  this 
basin ;  one  running  N.  and  S.,  the  other  W.  N.  W.  and  E.  S.  E.  The  former 
is  a  low  ridge  of  black,  shining,  lamellar  gneiss,  forming  a  low  divide  between 
the  Caroni  river  and  the  affluents  of  the  Yuruary,  or  the  line  of  demarcation 
between  the  hydrographical  basins  of  the  Orinoco  and  the  Essequibo  on  the 
west. 

Upon  the  flanks  of  these  rocks  abut  the  gneiss  of  the  Iraitaca  Mountains, 
which  forms  the  divide  between  these  two  basins  on  the  north. 

The  remaining  system  of  elevation  runs  N.  E.  and  S.  W.,  and  corresponds 
with  that  of  the  Appalachian  system  of  the  United  States. 

This  system  is  confined,  so  far  as  our  observations  have  seen,  to  the  basin  of 
the  Essequibo.  The  rocks  elevated  by  this  system  are  talcose,  with  quartz 
veins,  quartzite,  porphyry,  brecciated  schists,  and  aluminous  rock  of  a  bluish 
color,  locally  known  as  "  bluestone." 
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The  basin  of  the  Esseqiiibo  is  about  900  miles  long  N.  and  8.,  and  600  E. 
and  W.     It  is  the  tme  aariferons  field  of  Venezuela. 

Fragmentary  knowledge  comes  in  from  all  known  portions  of  it,  showing  all 
its  mountains  to  be  gold-bearing. 

In  the  y&Uej  of  the  Mocupio,  a  small  and  insignificant  tributary  of  the 
Yuruary,  the  greatest  amount  of  exploration  has  been  done.  Here  has  been 
developed  two  systems  of  reins ;  one  running  N.  E.  and  S.  W..  corresponding 
with  the  strike  of  elevation ;  the  other  B.  and  W.,  corresponding  with  the 
strike  of  talcose  rock. 

Un  the  method  of  the  formation  of  gold  in  the  veins,  the  following  obserra- 
tions  have  been  made  : 

First.  Showing  that  gold  must  have  been  placed  in  <he  veins  at  the  sane 
time  with  the  quartz  matrix,  and  that  these  were  deposHed  pari  passu  on  both 
walls  of  the  vein. 

Second.  Observations  show  that  gold  has  been  redisposed  on  fissnre  walls  of 
the  quartz. 

Third.  Observations  show  that  gold  has  been  mechanically  mixed  with  the 
sulphuret  of  iron,  and  that  these  depositions  were  made  simultaneously  with 
the  quartz. 

The  best  known  portion  of  the  new  gold  fields  of  Tuayana  are  situated  in 
the  canton  of  Yuruary  (formerly  a  portion  of  the  canton  of  tJpateeJ,  in  lat. 
7®  20^  N.,  and  long.  65°  W.  from  Greenwich ;  about  100  miles  south  trom  the 
island  of  Piacoa,  in  the  Orinoco  river,  and  200  miles  south-east  from  Bolivar, 
over  the  great  plains  of  Venezuela. 


Nov,  2Ath. 
The  President,  Dr.  Hays,  in  the  Chair. 

Thirty-two  members  present. 

The  chairman  of  the  Curators  announced  that  B.  Waterhouse 
Hawkins,  F.  G.  S.,  had  presented  to  the  Academy  a  restored  skele- 
ton of  the  Hadrosaurus  Foulkii,  on  which  the  following  resolutions 
were  offered  and  adopted : 

Resolved^  That  the  Academy  entertain  a  deep  sense  of  obligation  to  Mr.  Haw- 
kins for  his  valuable  donation  of  a  restored  skeleton  of  Hadrosaurus  Foulkii, — 
a  g^ft  which  will  constitute  an  especial  attraction  and  a  prominent  object  of 
interest  in  our  museum. 

Resolved^  That  the  profound  palspontological  knowledge,  artistic  skill  and 
patient  industry  displayed  by  Mr.  Hawkins  in  reconstructing  from  some  frag- 
mentary remains  this  huge  creature  of  a  former  geological  period,  has  gained 
for  him  our  respect  and  admiration,  while  his  invariable  courtesy  and  freedom 
in  imparting  knowledge  has  secured  our  highest  regards. 

Re9oIvedy  That  the  Academy  fully  appreciate  the  great  value  of  the  efforts  he 
is  making  to  popularize  science  ;  efforts,  the  importance  of  which  cannot  be 
too  highly  estimated.  They  will  tend  to  benefit  the  community  by  expanding 
the  minds  of  the  masses,  and  by  furnishing  to  them  higher  and  more  ennobling 
subjects  for  thought  than  can  be  afforded  by  the  common  pursuits  of  every-day 
life.  He  will  also  advance  science  by  increasing  the  number  of  those  who  can 
appreciate  the  labors  of  men  of  science,  sympathize  in  their  labors,  and  secure 
for  them  objects  of  interest  which  would  be  thrown  aside  or  destroyed  by  the 
ignorant. 

Resolved^  That  the  Academy  tender  to  Mr.  Hawkins  its  best  wishes  for  his 
health,  happiness  and  prosperity. 

The  following  gentlemen  were  elected  members :  Wm.  M.  Dar^ 
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Hngton,  Emil  Fischer,  M.D.,  Isaac  C.  Price,  Jos.  G.  Richardson, 
M.D.,  M.  W.  McAllister. 

Prof.  H.  J.  Clark  was  elected  a  correspondent. 

On  favorable  report  of  the  Committee,  the  following  paper  was 
ordered  to  be  published : 

Bixtli  CoAtributioA  to  the  HSSPXTOLOGT  of  Tropioal  Amorioa. 

BT  EDWARD  D.  COPE,  A.M. 

LoxopHOLis  BUOioiPB  Cope,  gen.  et  sp.  nor. 

Fftm.  Ecpleopodidse.  The  scales  imbricate,  arranged  in  oblique  rows  or 
qnincuncially  ;  the  exposed  portion  triangular,  strongly  keeled.  Prefrontals, 
frontoparietals,  parietals  and  interparietal  plates  distinct.  Lateral  and  gular 
scales  like  dorsal ;  ventral  broad,  smooth  ;  no  gular  collar,  no  lateral  fold. 
Toes  5 — 5,  all  nnguiculate.    ?  Femoral  pores.    Eyelid  with  transparent  disc. 

This  genus  differs  from  Cercosaura  only  in  the  squamation,  which  is  of  a 
character  entirely  different  from  that  of  any  other  genus  of  the  group  except 
Tretioscincus  Cope,  where  the  scales  are  also  arranged  after  the  type  of  the 
ScincidsB. 

Char,  tpeeifictu. — Tail  moderately  long,  limbs  well  developed.  Can  thus  ros- 
tralis  a  right  angle,  lores  straight,  top  of  head  flat.  Two  loreals  or  preoculars 
between  nasal  and  eye.  Four  superciliaries.  Four  supraorbitals.  Internasal 
long  as  broad,  prefrontals  largely  in  contact.  Frontal  twice  as  long  as  broad, 
angulate  before  and  behind.  Fronto-parietals  and  the  large  inter-parietal 
longer  than  broad;  parietals  rounded  externally.  Labials  five,  long  and  narrow, 
third  and  fourth  under  orbit,  with  a  narrow  series  of  scales  between.  Inferior 
labials  five,  narrow ;  a  large  symphyseal;  behind  this  a  still  larger  mental, 
behind  which  follow  on  each  side  a  row  of  three  large  and  two  small  infrala- 
bials,  of  which  the  first  two  pairs  are  in  contact.  Temporal  scales  keeled. 
Auricular  opening  large,  a  half  disc,  the  truncation  behind.  Twenty  rows  of 
lance-triangular  scales  on  back  and  both  sides,  and  four  rows  of  smooth  ab- 
dominal scales,  which  are  broader  than  long.  Six  large  prseanal  plates,  fire 
reaching  the  margin,  the  two  outer  narrow,  the  median  shert.  Scales  of  the 
limbs  large-keeled.  No  pores  on  the  femur  in  the  specimen.  Caudal  scales 
like  those  of  the  back  of  Pantodactylus, — i.  c,  elongate  parallelogrammic,  in 
whorls  and  keeled ;  keels  stronger  below  than  above.  The  hind  limb  laid  for- 
wards will  reach  the  wrist  of  the  anterior  when  appressed.  Inner  fingers  and 
toes  very  small ;  lengths  of  fingers  1 — 2 — 6—3 — 4 ;  of  toes  1 — 6—2 — 3—4. 

The  plates  of  the  top  of  the  head  are  rugose,  with  longitudinal  striie,  which 
are  not  close,  and  more  or  less  intermpte£ 

In.  Lin. 

Total  length  (end  of  tail  lost) 4    5-6 

Length  head  to  vent 18  2 

"         "         axilla 7-2 

"        "        ear 4 

"    hind  limb 6-6 

"       "      foot 3-5 

"    fore  limb 4-8 

Color  above  yellowish-brown,  with  a  narrow  blackish  band  on  each  side 
from  the  upper  margin  of  the  meatus  to  near  the  end  of  the  tail  A  median 
pair  of  bands  appear  near  the  rump,  and  continue  half  the  length  of  the  tail,  but 
are  very  indistinct.  The  upper  and  lower  labial  plates  with  a  continuous 
transverse  black  band  through  the  middle  of  each.  Throat,  belly  and  tail  be- 
low unspotted,  yellow. 

Habitat. — This  Saurian  is  a  native  of  the  Magdalena  River  region,  New  Gre- 
nada, whence  it  was  brought  by  Schulte  Buckow,  naturalist,  and  presented  to 
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our  Maseum  in  Philadelphia  bj  J.  Carson  BreToort.    Specimens  of  Tretioecin- 
cus  bifasciatus  Dum.,  and  Dendrobates  tinctoriaa  accompanied  it. 

GiBRHONOTus  AURiTUB  Cope,  sp.  nov. 

This  species  is  distingaished  by  its  strong  massire  bead,  with  a  series  of 
elongato- conic  flexible  processes  above  the  auricular  meatus. 

Muzzle  flattened,  canthus  rostralis  wanting.  Each  of  the  posterior  pair  of 
supranasals  divided  in  two,  the  posterior  parts  on  each  side  the  rhombic  inter- 
nasal.  Five  supraoculars  and  five  supraorbitals ;  other  plates  of  the  head  nor- 
mal ;  they  graduate  into  the  nuchals  by  three  cross-rows  of  scales.  Temples 
much  swollen,  but  not  angularly.  Upper  labials  eight  large  and  two  small ; 
lower  labials  nine,  with  two  rows  of  infralabials  ;  the  inner  of  four  large  scales, 
the  third  largest.  Side  of  neck  and  axilla  coarsely  granular ;  above  the  ear 
four  long  conic  flexible  processes,  with  two  or  three  shorter  below  them. 
Scales  of  back  and  belly  small  for  the  genus,  in  sixteen  longitudinal  and 
twenty-six  transverse  series,  from  nape  to  groin.  They  are  bony,  and  strongly 
but  finely  keeled.  Ventral  plates  smooth,  in  14  longitudinal  rows.  The  lateral 
fold  is  slight,  and  contains  about  three  rows  of  coarse  granules. 

The  ground  color  is  pea-green,  more  or  less  shaded  with  yellow;  the  rugosi- 
ties of  the  scales  everywhere  black.  Blackish  gpreen  shades  form  indistinct  Ys 
directed  backwards  on  the  middle  of  the  back.  Below  yellowish,  with  dirty 
green  shades.  Eyelids  and  auriuular  processes  yellow.  Length  to  vent  5  in. ; 
to  axilla  2  in. ;  to  ear  21*5  1. ;  to  orbit  4-5  1. ;  greatest  width  of  head  12*5  1. 
Length  fore  limb  15-5  1. ;  of  hind  limb  20  1. ;  of  foot  10-2  1.  The  tail  is  short 
(3  in.  10-2  1.),  and  covered  with  bony  scales,  bat  I  am  not  sure  it  has  not  been 
earl 7  reproduced. 

This,  the  most  singular  species  of  the  genus,  is  only  equalled  in  beauty  by 
the  G.  g  r  a  m  i  n  e  u  s  m.  of  Mexico,  which  it  resembles.  The  latter  has  larger 
scales,  a  longer  muzzle,  and  a  much  more  angulate  temporal  region ;  the  occi- 
put is  also  well  marked  off  from  the  nape  by  one  projecting  cross-row  behind 
the  postparietal,  while  there  are  three  in  G.  an  ri  t  u  s.  Finally,  its  post-snpra- 
nasals  are  not  divided.  Both  these  species  are  allied  to  the  6.  t e  niatus 
and  G.  d  e  p  p  e  i  of  Wiegmann.  Gray  refers  the  latter  to  a  genus  Abromia, 
but  a  regular  gradation  of  characters  connect  them  with  the  other  Gerrhonoti. 

This  is  one  of  the  Reptilian  forms  which  inhabit  the  vast  forests  of  Vera 
Paz,  in  the  neighborhood  of  the  ancient  cities  of  Peten  and  Coban.  Maseum 
Smithsonian,  Henry  Hague  discoverer. 

HOLCOSUS   BRIDGE8II    CopC,  Sp.  UOV. 

This  species  is  near  the  H.  sexscutatns  Ganther,  having  quite  the  same 
coloration,  that  is,  dark  olive,  with  a  pale  vertebral  band  from  the  end  of  the 
muzzle  and  a  lateral  black  band  from  the  orbit,  which  is  white-bordered  above 
and  below.  The  superior  white  line  is  much  interrupted  in  this  species.  Top 
of  head  brown,  below  uniform  light  green,  it  differs  considerably  in  the  scu- 
tellation  of  the  head.  There  is  a  pair  of  confluent  supra-  and  prenasals  in 
contact  medially,  and  these  are  succeeded  by  a  pentagonal  intemasal,  but  from 
this  point  the  squamation  is  different;  thus  three  plates  represent  each  pre- 
frontal, while  some  eighteen  take  the  place  of  the  frontal.  Behind  this  point 
they  are  too  numerous  to  homologize,  except  that  a  small  median  occipital  is 
surrounded  by  series  of  tubercular  or  keeled  scales,  which  are  arranged  in 
curved  series  running  behind  the  occipital.  The  frontal  scales  are  in  three 
series,  two  larger  superciliaries  which  are  strongly  keeled,  and  a  median  flat 
row,  with  those  of  the  muzzle  arranged  quite  as  in  species  of  Anales.  Supra- 
orbitals two  ou  each  side,  each  a  half-ellipse,  keeled  on  the  inner  margin,  sur- 
rounded by  granules  except  the  anterior,  which  is  in  contact  with  the  super- 
ciliaries. 

The  throat  fold  is  covered  with  granular  scales;  GAnther  says  H.  sex  sc  u- 
tatus  has  a  series  of  shields.  He  also  states  that  the  hind  limb  extended 
only  reached  to  the  posterior  margin  of  orbit;  in  the  present  species  it  reaches 
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considerably  in  front  of  the  orbit.  Gfinther  gives  twenty  femoral  pores  ;  in 
the  present  there  are  twenty-four  on  each  side. 

In  other  respects,  as  to  sqnamation,  scutellation,  etc.,  GQnther's  description 
applies  to  this  species.  See  Proc.  Zool.  Soc.  Lond.  1859.  The  allied  H. 
septemlineatus  A.  Dnm.  differs  in  the  less  divided  scales  of  the  front, 
as  well  as  in  being  seven-banded. 

This  Saurian  is  dedicated  to  my  friend  Robert  Bridges,  M.D.,  Professor  of 
Chemistry  in  the  Philadelphia  College  of  Pharmacy,  and  an  active  member  of 
the  Academy  of  Natural  Sciences. 

The  species  is  represented  by  one  specimen  in  the  Museiim  of  the  Academy. 

Opbeomorphus  mimub  Cope,  sp.  nov. 

This  is  the  only  species  of  the  genus  which  has  the  black  annuli  on  red 
ground,  characteristic  of  Erythrolamprus  and  other  genera  of  American  Ooro- 
nellines,  Elaps,  etc.  Its  general  appearance  is  exactly  that  of  E.  v  e  n  u  s  t  i  s  s  i- 
m  u  s  with  single  rings,  or  Ophibolus  m  i  c  r  o  p  h  o  1  i  s  with  confluent  rings. 
It  agrees  entirely  with  other  species  of  this  genus  in  double  anal,  short  tail, 
diacranterian  dentition  and  lack  of  jcale-pores,  but  is  slightly  abnormal  in  the 
rudimental  condition  of  the  loreal  plate ;  it  is  on  one  side  entirely  wanting. 

Superior  labials  seven,  eye  over  third  and  fourth,  fifth  largely  in  contact 
with  postoculars.  First,  the  only  one  longer  than  high.  Muzzle  short,  head 
slightly  distinct.  Intemasals  transverse ;  orbitals  1 — 2,  the  anterior  not  reach- 
ing  frontal.  Temporals  1 — 2.  Scales  in  15  series,  broad  as  long.  Frontal 
"with  straight  sides  convergent  behind  ;  ita  length  greater  than  its  breadth,  and 
longer  than  common  suture  of  occipitals,  though  shorter  than  greatest  length 
of  the  latter.     Tail  6-8  times  in  total  length  ;  t.  «.,  2  in.  3  1.  out  of  13  in.  6  1. 

General  color  crimson,  each  scale  with  a  brown  spot  near  its  tip.  Ten  black 
rings  of  3  and  3-5  scales  in  width  cross  the  body.  They  are  sometimes  divided, 
and  the  halves  alternate ;  they  are  complete  across  the  belly,  but  have  a  ten- 
dency to  divide,  especially  the  posterior.  One  pair  of  complete  annuli  on  the 
tail,  and  four  spots  above  near  the  tip.  No  black  collar,  chin  uniform  ;  head 
above  and  spot  below  eye  black  ;  plates  on  sides  of  muzzle  and  temples  black- 
edged. 

The  long  posterior  maxillary  tooth  of  this  species  presents  a  singular  struc- 
ture. Its  section  is  triangular,  two  of  the  sides  being  shallow  concave.  The 
angle  between  these  is  the  section  of  an  acute  posterior  ridge  of  the  tooth  ;  the 
anterior  face  of  the  tooth  is  convex.  The  posterior  sides  being  slightly  concave 
to  the  tip,  in  some  lights  suggest  the  presence  of  the  groove  of  Eiythrolamprus 
and  other  genera,  but  both  are  similar,  and  neither  is  a  true  g^ove. 

The  habitat  of  this  species  is  a  mining  district  in  the  higher  regions  of  Equa- 
dor  or  New  Grenada,  but  the  exact  locality  I  cannot  fix.  It  was  found  with  the 
following  species :  Anolis  f  r  a  s  e  r  i  Gthr.,  Rhabdosoma  microrhynchum 
Cope,  Holcosus  b  r  i  d  g  e  s  i  i  Cope,  Opbeomorphus  m  i  m  u  s  Cope,  Amphis- 
bena  f  u  1  i  g  i  n  o  s  a  L.,  Masticophis  pulchriceps  Cope,  and  Elaps  s  le  v  u  s 
tDope. 

Specimens  in  Mus.  Academy  from  Edward  Day,  of  the  Assay  Department  of 
Columbia  College,  New  York. 

LlOPBIS    FLAVITORQUBS    CopC,  Sp.  nOV. 

This  is  a  small  and  aberrant  species  of  the  genus.  Its  peculiarity  consists 
in  a  projecting  rostral  plate,  as  in  Lygophis  conirostris  Gthr.,  which  is 
consequently  developed  on  the  upper  aspect  of  the  muzzle.  The  tail  is  also 
rather  longer  than  in  any  other  species,  its  length  entering  the  total  3-2  times. 
In  this  it  approaches  Dromicus. 

Inlernasal  plates  about  as  long  as  wide;  prefrontals  considerably  wider  than 
long.  Frontal  with  superciliary  borders  each  one-third  the  anterior  suture, 
and  about  half  the  occipital  ;  thus  the  plate  is  very  wide,  with  a  long  produced 
posterior  angle.  £ach  nasal  higher  than  long,  narrower  than  the  loreal ;  latter 
higher  than  long,  straight  above,  angulate  below.     Preocular  higher  than  long, 
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two  postocnlars  ;  temporals  I — 2.  Superior  labials  seren,  all  higher  than  long 
except  the  last,  third  and  fourth  bounding  orbit  The  eje  small,  pupil  round. 
Inferior  labials  seven,  the  fourth  as  long  as  any  three  others,  the  first  well  de- 
veloped behind  symphjseal.  Geneials  short,  the  posterior  half  the  length  of 
the  anterior,  and  separated  bj  a  plate.  Scales  in  serenteen  series,  rather 
broad,  subequal.  Gastrosteges  188;  anal  1 — 1;  urosteges  105.  Total  length 
17-5  inches;  of  tail  5-5  inches. 

Everywhere  above  dark  brown,  except  a  broad  yellow  half-  collar  which 
crosses  the  posterior  half  of  the  occipital  shields  and  two  rows  of  scales.  Below 
dirty  yellowish. 

This  serpent  is  from  the  Magdalena  river,  New  Grenada.  Brought  by  Schulte 
Buckow,  of  New  York. 

The  physiognomy  of  the  head  of  this  species  is  somewhat  like  that  of  Oxyr- 
rhopus,  though  the  characters  are  different. 

LiopRis  PERSiMiLis  Cope,  sp.  nov. 

This  species  is  very  much  like  the  Goniophanes  f  is  si  d  e  n  s  Gthr.  in  gene- 
ral appearance  ;  it  differs  generically  in  its  uniporous  scales  and  entire  poste- 
rior maxillary  tooth.  It  also  resembles  Rbadina&a  o  b  t  u  s  a,  but  differs  also  in 
dentition  and  pores.  The  form  is  more  like  the  latter  than  the  former,  as  the 
head  is  relatively  small. 

Scales  in  17  rows.  Frontal  nearly  as  wide  as  superciliary  suture;  occipi- 
tals  long,  truncate  behind;  supranasals  very  small.  Postnasal  much  larger 
than  prenasal,  loreal  nearly  square ;  preocular  one,  narrow,  not  approaching 
frontal.  Two  postoculars.  Seven  upper  labials,  eye  over  third  and  fourth ; 
postoculars  two ;  temporals  1 — 2 — 3.  Inferior  labials  seven  ;  post-genials 
longer  than  pre-genials.    Gastrosteges  131  and  1 — 1.    Urosteges  70. 

ToUl  length  11  in.  3  1. ;  of  tail  3  in.  3  1.  Above  light  brown,  with  a  dark 
brown  band  on  each  side,  from  the  neck  to  the  end  of  the  tail,  which  is  dark 
bordered  above  on  the  lower  edge  of  the  fourth  row  of  scales.  Labial  plates 
white  edged  above.  Belly  and  tail  below  yellow,  a  black  dot  on  the  edge  of 
each  scutum  and  scutellnm. 

From  Rio  de  Janeiro,  Brazil ;  brought  by  the  Thayer  expedition.  Mus.  Gom- 
par.  Zoology,  No.  436. 

GoNOPBis  PULCHKR  Gope,  sp.  nov.  ' 

Scales  in  nineteen  longitudinal  rows.  Loreal  a  little  longer  than  high ; 
orbitals  1 — 2,  temporals  2 — 3.  Muzzle  rather  projecting.  Head  little  distinct. 
Superior  labials,  eight,  higher  than  long  except  the  last,  fourth  and  fifth  form- 
ing orbit  below.  Gastrosteges  73,  anal  1 — 1;  urosteges  67.  Total  length 
29  in.  3  1.,  of  tail  6  in.  3  1.;  of  gape  9-2  L 

Six  dark  longitudinal  bands  on  a  light  ground.  First  a  black  band  along 
the  middle  of  the  first  row ;  second  a  dark  brown  black  edged  on  the  third  and 
half  the  second  and  fourth ;  third  a  similar  broadly  black  margined^ on  the 
eighth  and  half  the  seventh  and  ninth,  separated  from  its  fellow  on  the  othef 
side  by  a  median  stripe  of  only  one  scale  in  width  which  is  black  edged.  This 
median  band  disappears  on  the  nape,  leaving  a  broad  band  to  the  end  of  the 
muzzle,  extending  over  the  occipitals  and  superciliaries.  The  lateral  band  ex- 
tends in  like  manner  to  the  end  of  the  muzzle  including  the  upper  edges  of 
the  labials.  Throat  clouded  with  blackish  below.  Belly  yellow  with  a  few 
specks  on  each  end  of  the  gastrosteges.  Upper  labials  broadly  brown  edged 
below.     The  bands  extend  to  the  end  of  the  tail. 

From  near  Peten,  Vera  Paz.     Henry  Hague ;  Museum  Smithsonian. 

This  handsome  species  is  near  the  C.  vittatus  Peters,  but  differs  in  many 
points  of  coloration,  and  in  having  one  more  labial  shield  above  and  below. 
From  C.  1  i  n  e  a  t  u  s  D.  and  B.,  it  differs  also  very  much  in  coloration. 

Hblicops  fumigatds  Cope,  sp.  nov. 
Scales  in  nineteen  rows,  keeled  anteriorly  and  posteriorly,  lower  rows  smooth. 
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Two  pairs  geneials  ;  occipitaU  short  and  broad.  Dark  brown,  with  numerous 
lighter  or  dark  gray  cross  bands,  which  are  blacked  edged,  and  extend  to  the 
first  row  of  scales,  and  are  sometimes  interrupted  on  the  vertebral  line.  Belly 
with  a  broad  brownish  gray  band  from  throat  to  rent,  the  ends  of  the  gastro- 
steges  yellow,  forming  two  bands  ;  a  median  longitudinal  brown  line  on  the 
tail. 

Tail  3*3  times  in  length.  The  plates  of  the  head  and  other  peculiarities  are 
quite  like  those  of  H.  a  n  g  u  1  a  t  u  s. 

From  Surinam,  Mug.  Academy  Natural  Sciences.  Discovered  by  Chas. 
Bering,  M.D. 

Hblicops  CYCLOPS  Cope,  sp.  nov. 

Scales  in  nineteen  rows,  strongly  keeled  everywhere,  including  the  first  row. 
Two  pairs  geneials  ;  occipitals  short  and  wide,  long  as  frontal. 

Head  exceedingly  short,  mouth  wide  as  the  lengrth  of  the  rounded  lip  mar- 
gin. Superior  labials  eight,  fourth  scarcely  entering  orbit  by  its  upper  corner 
(by  its  whole  extremity  in  U.  a  n  g u  1  at  u  s),  the  fifth,  sixth  and  seventh  nar- 
row and  high.  Prefrontals  broad  as  long  (much  broader  than  long  in  H.  a  n  g  u- 

1  a  t  u  s).  Orbitals  1 — 2,  nearly  meeting  below  orbit.  Temporals  2  |  1  |  3 
(1  I  1  I  3  in  H.  a  n  g  u  1  a  t  u  s).  Loreal  plate  wide  as  high,  (higher  than  wide 
in  H.  angu  latus). 

Tail  -33  total  length,  slender  (less  than  *26,  H.  a  n  g  u  1  a  tu  s).  Gastrosteges 
124,  anal  1 — 1;  urosteges  89. 

Light  yellowish  brown,  with  twenty-six  transverse  deep  brown  rhombs 
across  the  back  which  terminate  at  the  second  row  of  scales,  being  separated 
from  the  back  ventral  cross-bar,  which  is  opposite  each,  by  a  longitudinal  yel- 
low band.  This  band  is  not  distinct  between  the  spots.  Belly  strong  yellow 
with  jet  black  cross  bars,  which  are  on  more  than  two  gastrosteges.  Tail 
black,  spotted  below.     A  brown  cross-band  between  the  eyes. 

Length  27*5  inches.  From  Bahia,  Brazil.  Mus.  Academy,  from  Dr.  Otho 
Wucherer. 

This  species  is  at  first  sight  much  like  the  H.  angulatus,  but  differs  vari- 
ously as  above.  In  coloration  the  spots  in  the  latter  are  always  continued  into 
the  ventral  cross-bars,  and  not  interrupted  as  in  A.  c  y  c  1  o  p  s. 

The  species  of  the  genus  are  as  follows  :  H.  carinicauda  Nieuw.  H. 
modestus  Othr.  H.  leprieurii  Dum.  Bibr.  H.  chrysostictus 
Cope.  H.  in  f  r  a  t  aen  i  atus  Jan.  H.  f  um  igatus  Cope.  H.  cyclops 
Cope.  H.  angulatus  Linn.  H.  polylepis  Gthr.  The  following  species 
have  been  erroneously  referred  to  this  genus  :  H,  wapleriJB,n.  is  Tretanorhinus 
variabilis  Dum.  Bibr.  JI.  agatsin  Jan.  is  T.  nigroluteus  Cope.  H, 
Mchistosua  Jan.  is  Atretiura  schistosum  Daudin,  and  JI.  martuaritu  Jan.  is 
Tropidonotus  mortuarius  (Boie)  Schlegel  ( Tropidinottu  ferox  Gunther). 

Thbasops  PRiESTANS  Cope. 

The  largest  species  of  the  genus,  exceeding  considerably  the  T.  f  1  a  v  i  g  u- 
lari s  of  Hallowell.    The  length  of  one  sp.  is  6  ft.  3  in.,  of  which  the  tail  is 

2  ft.  3}  in.,  while  the  body  of  another  measures  4ft.  6  in.,  giving  a  total  of 
seven  ft.  1  in.  Length  head  to  end  of  quadra tum  In  in.  10  1.,  width  between 
superciliary  margins  8  lines,  diameter  orbit  4  1.  ]  from  orbit  to  end  of  muzzle 
6  lines. 

The  head  is  very  distinct,  and  the  muzzle  rather  short  for  the  genus  ;  the 
eyes  are  very  large.  Rostral  plate  small,  postnasal  lower  than  prenasal ;  place 
of  the  loreal  entirely  occupied  by  the  prefrontals  Orbitals  1 — 2,  the  anterior 
not  quite  reaching  the  frontal.  Frontal  one-sixth  longer  than  wide  in  front,  with 
conqave  sides  and  short  posterior  angle.  Occipitals  broad,  short,  divaricate 
behind  ;  temporals  1 — 2.  Superior  labials  nine,  fifth  and  sixth  in  orbit>  last 
two  longer  than  high.  Inferior  labials  11,  the  anterior  very  wide;  postgeni- 
als  longer  than  pregenials. 

Scales  in  fifteen  rows  for  a  part  of  the  length,  in  eleven,  on  the  posterior 
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half  of  the  body.  They  are  withoat  pores  on  the  Bide,  hut  are  uniporoos  on 
most  of  the  rows.  AH  the  rows  except  the  inferior,  are  carinate.  On  the 
middle  and  posterior  part  of  the  length,  that  of  the  yertebral  becomes  obso- 
lete, and  then  vanishes,  while  those  of  the  two  on  each  side,  especially  the 
snperior,  become  very  strong.  Tail  entirely  smooth.  Qastrosteges  180.  Anal 
divided  ;  urosteges  176  ;  the  first  are  strongly  turned  up  at  the  sides,  and  not 
an  gu  late. 

The  teeth  increase  in  length  gradually  to  the  posterior  end  of  the  maxillary 
bone,  where  the  last  is  abruptly  the  largest ;  they  are  strong,  and  eleven  in 
number. 

Color  everywhere  bluish  green  without  metallic  reflection,  the  keels  of  all 
the  scales  black. 

This  beautiful  species  was  sent  to  the  Smithsonian  Institution  by  its  corres- 
pondent Henry  Hague,  near  Peten,  Quatemala, 

Leptodira  paoifica. 

Scales  in  nineteen  series,  biporous,  all  nearly  equal.  Body  cylindric,  neck 
little  compressed  ;  head  short,  broad.  Oculars  2 — 2,  loreal  higher  than  long. 
Superior  labials  seven  ;  eye  over  third  and  fourth.  Temporals  1 — 2.  Frontal 
longer  than  broad,  with  straight  parallel  borders ;  occipital  elongate,  truncate 
behind.  Internasals  long  as  wide,  one-third  prefrontals.  The  superior  pre- 
and  postoculars  are  both  much  larger  than  the  inferiors  Qastrosteges  164, 
anal  1 — 1,  urosteges  61  pairs.  Length  of  head  and  body  7  in.  3  1.,  of  tail 
2  in. 

Color  above  bright  rose-brown,  with  four  series  of  blackish-brown,  very  small 
spots,  of  which  the  median  pair  forms  usually  a  short  cross-bar  by  their 
union  ;  in  this  case  they  extend  over  five  s^ies  of  scales.  The  lateral  spots 
are  on  the  fifth  row,  and  cover  half  a  scale.  A  broad  black  bar  across  the 
nape ;  a  short  brown  line  behind  each  eye,  and  a  number  of  dots  on  the 
crown.     Below  uniform  cream  color. 

The  above  description  is  derived  from  a  young  animal.  It  was  given  to  the 
Smithsonian  Institution  by  its  correspondent,  O.  Bischoff,  and  sent  to  me  for 
examination.  In  its  characters  it  approaches  the  species  of  Hypsiglena  {Pteu- 
dodipsat  Peters,)  but  has  a  grooved  maxillary  tooth  and  double  scale-pores.  It 
has  different  labials,  scales  and  coloration,  from  the  L.  annulata. 

Lbptodira  personata  Cope,  sp.  nov. 

Body  slightly  compressed,  neck  contracted,  head  elongate,  narrowed  in  front 
of  tne  orbits.  Scales  equal,  biporous,  in  twenty-three  rows.  Internasals 
broader  than  long,  frontal  elongate,  with  parallel  sides,  superciliaries  narrowed, 
occipitals  narrowed,  elongate,  rounded  behind.  Temporals  I — 2  ;  oculars  1 — 
2.  anterior  barely  reaching  frontal ;  loreal  long  as  high.  Superior  labials 
eight,  fourth  and  fifth  in  orbit.  Geneials  equal.  Gastrosteges  173,  anal  1  |  1  |  , 
urosteges  ?  (tail  mutilated).     Length  head  and  body,  six  inches. 

General  color  cream,  with  broad  black  cross-bands  on  the  dorsal  region. 
These  extend  from  the  gastrosteges  anteriorly,  posteriorly  from  the  first  serifs 
of  scales.  There  are  twenty-three  between  nape  and  vent,  which  are  wider 
than  the  intervals.  Top  of  head  except  upper  labials  entirely  black  ;  a  broad 
yellowish  collar.     Below  immaculate. 

The  Smithsonian  collections  have  received  this  species  from  Mazatlan, 
Western  Mexico,  from  G.  Bischoff.  It  was  sent  with  the  Leptodira  p  ac  if  i  ca, 
Agalychnis  dacnicolor  Cope,  and  Holbrookia  b  i  s  c  h  o  f  f  i  Cope  and  other 
species. 

Phimothyra  dbcurtata   Cope. 

This  species  resembles  considerably  the  species  of  Lytorhynchus  Peters, 
which  genus  in  Africa  represents  the  American  Phimothyra.  They  differ  only 
in  dentition,  the  former  being  diacranterian,  the  latter  rather  coryphodont. 

This  species  is  distinguished  by  many  features.     The  head  is  shortened  and 
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somewhat  arched,  the  rostral  plate  very  broad  and  free,  entirely  separating  the 
internasals.  There  is  a  complete  annulus  of  scales  round  the  eye.  The  tail  is 
relatively  shorter  than  in  the  known  species. 

Ground  color  light  grey;  a  series  of  elongate  parallelogrammic  brown 
blotches  occupies  the  dorsal  region,  from  the  nape  to  the  end  of  the  tail.  Labi- 
als and  under  surfaces  unspotted. 

Length  about  fourteen  inches.  This  serpent  is  remarkably  different  from 
the  three  already  known  representatives  of  the  genus.  In  these  the  orbit  rests 
on  the  labials,  and  the  color  is  in  bands. 

Presented  to  the  Mns.  Acad.  Nat.  Sci.  by  Wm.  M.  Gabb,  who  discovered  it 
in  the  upper  part  of  Lower  California. 

Pbltaphrynb  lemur  Cope,  sp.  nov. 

This  is  a  toad  of  singular  aspect,  owing  to  the  extraordinary  development  of 
the  bony  crests  of  the  cranium  and  the  large  size  of  its  eyes. 

The  muzzle  is  short  and  very  much  flattened,  projecting  much  beyond  the 
mouth.  The  upper  lip  forms  indeed  a  strongly  projecting  bony  rim  all  round 
the  mouth.  Loreal  region  very  concave,  canthus  concave  and  very  close  to- 
gether. The  superciliary  crests  are  extraordinarily  elevated,  having  an  arched 
outline,  and  descending  steeply  to  the  loreal  region.  It  is  angulate  posteri- 
orly, joining  the  almost  equally  developed  supratympanic  ridge.  The  crown 
of  the  head  is  thus  a  deep  basin,  widened  above  the  tympana,  and  obstructed 
by  a  cross- elevation  in  front.  Strong  ridges  behind  and  before  the  orbit;  nos- 
trils vertical,  a  short  bony  longitudinal  ridge  below  them.  According  to  the 
characters  of  the  genus  there  is  no  derm  on  the  head.  Tympanum  vertically 
oval.  Parotoids  broad  oval,  directed  obliquely  downwards,  covered  like  the 
remainder  of  the  upper  surfaces  of  the  body  and  limbs,  with  numerous  closely 
placed  sub-round  tubercles,  with  rugose  surfaces.  Feet  rather  short,  with 
small  tubercles,  and  only  one  remarkably  weak  metatarsal  tubercle,  the  inner. 
A  strong  corneous  ridge  on  the  inner  margin  of  the  tarsus.  The  heel  reaches 
the  middle  of  the  parotoid.  The  toes  are  about  half-webbed,  and  have  a  strong 
dermal  margin.  Two  strong  carpal  tubercles.  Under  surfaces  studded  with 
small  tubercles,  with  acute  points.     Tongue  obovate,  largely  free. 

In.    Lin. 

Length  head  and  body 4      5-5 

"       to  axilla 2 

"       **  posterior  margin  tympanum 15 

**       "  anterior  margin  orbit 6 

"       of  fore  limb 2      5  5 

"       "  hind  limb 4     3-5 

"       "     "       foot 2      4 

Width  of  head  behind 17-5 

'*        interorbital  space..  8-5 

"        top  of  muzzle 1-3 

The  color  above  is  a  blackish -brown,  the  top  of  the  head  yellow  shaded  ; 
two  longitudinal  brown  spots  on  the  frontal  region.  A  light  vertebral  line 
disappears  on  the  back  and  reappears  on  the  coccyx,  and  another  light  line 
passes  round  the  inside  of  the  parotoids  and  diverges  on  the  scapular  region. 
Limbs  yellowish  cross-banded,  below  dirty  white,  below  the  vent  blackish. 

This  curious  animal  was  found  by  George  Latimer,  the  correspondent  of  the 
Smithsonian  Institution  in  Porto  Rico,  W.  I.  We  are  indebted  to  the  same 
zoologist  for  the  following  species  : 

Peltaphrtnk  lemur  Cope. 

Ctstignathus  ALBILABR18  Gthr.  var. 

Hemidacttlus  mabuia  Cuv. 

Mabuta  fclgida  Cope. 

DiPLOOLOSSUS  DEQE.NER  Cope. 
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Anolis  tslifeb  GuTier.  The  female  of  this  Bpecies  would  fall  in  the  «  genus  " 
EupristU  Fiiz,=ss  Daelyloa  Gray. 

Typhlops  sp. 

Chilabothbus  inornatus  Dnm.  Bibr.    Only  found  elsewhere  in  Jamaica. 

Alsophis  sancticbccis  Cope  {=A,  melaniehnut  Cope). 

Otabpis  kmpusa  Cope.  Peltaphryne  emputa  Cope,  Proc.  Acad.  Nat.  Sciences, 
Pbilad.  1862,  p.  344. 

This  species  does  not  belong  to  Peltaphryne,  bnt  to  a  genus  which  I  now 
name.  It  differs  from  the  former  in  the  existence  of  an  additional  superficial 
arch  of  the  skull,  wjich  passes  from  the  mastoid  region  behind  the  auricular 
meatus,  thus  enclosing  the  latter,  and  causing  it  to  be  a  mere  foramen  perfo> 
rating  a  shield  of  bone.  This  is  the  only  genus  of  living  Batrachia  in  which 
the  external  ear  is  thus  completed  behind.  It  is  a  tendency  of  Peltaphryne 
carried  to  its  highest  extreme. 

Cuba ;  found  by  Prof.  Poey. 

Ltstris  bbachtopb  Cope,  sp.  et  gen.  noy.    Cystignathidarum . 

Tribe  PUurodema^  same  group  as  Pleurodema,  differing  only  from  that  genus 
in  the  presence  of  two  strong  shovel-like  metatarsals,  as  in  the  genus  Systoma. 

Its  characters  are,  therefore  :  cranium  with  a  fronto-parietal  fontanelle  ;  xi- 
phisternum  an  osseous  style,  with  furcate  cartilage  disc.  Vomerine  and  max- 
illary teeth  well  developed  ;  a  large  inguinal  gland ;  two  metatarsal  shovels. 

It  differs  from  Gompbobates  in  its  fontanelle  and  vomerine  teeth,  but  is  in- 
termediate between  this  genus  and  Pleurodema,  showing  that  the  tribes  Plea- 
rodemae  and  Cystignathi  should  be  closely  approximated.  It  differs  only,  so 
far  as  we  know  the  characters,  from  Eupemphix  Steind  ,  in  the  presence  of  a 
well-developed  dentition  in  adults  as  well  as  young.  The  other  characters  of 
Eupemphix  are  not  yet  known,  or  whether  it  is  nearer  this  genus  or  Gompho* 
bates.  Steiudachner's  second  species  of  Eupemphix  I  would  refer  here,  and 
call  it  Lystris  fuscomaculatus.  Name  of  the  genus  from  AiMn/of,  a 
trowel. 

Char,  apeeificus. — Vomerine  teeth  in  two  short  oblique  series  directed  for- 
wards between  the  nares,  about  as  far  from  the  latter  as  from  each  other. 
Tongue  a  flat  oval,  one-third  free.  Head  broad,  occiput  slightly  swollen,  can* 
thus  rostraiis  straight,  obtuse,  convergent;  loreal  region  vertical  plane.  Di- 
ameter of  bony  orbit  equal  length  of  muzzle  ;  the  latter  contracted,  elevated, 
rounded  in  profile ;  nostrils  nearer  end  than  orbit.  Membranum  tympani  one- 
third  orbit.  Ostia  large  as  nares.  Males  only  with  a  subgular  sac,  with  large 
lateral  slits.  Limbs  short,  stout;  the  heel  barely  reaching  the  tympanum. 
Toes  quite  short,  free,  without  dermal  margins.  No  tarsal  median  tubercle  or 
fold.  Inguinal  gland  large  subovate.  Skin  smooth  above  and  below  ;  a  few 
ill-defined  warts  on  the  back.     Lengths  of  fingers  3 — 2 — I — 4. 

In.       Lin. 

Length  head  and  body I         8*5 

*'      muzzle  to  posterior  edge  tympanum 7 

"      hindlimb 2         2 

'<      foot 12-5 

^<      tarsus 4-8 

Width  head  just  behind  tympanum 6*4 

Color  above  dark  brown,  with  several  darker  brown  broad  irregular  bands, 
which  cross  the  back  in  three  places  or  are  broken  into  spots,  and  are  sometimes 
confluent  longitudinally.  Sides  with  dark  brown  lines  and  specks.  Lip  with 
two  vertical  brown  bands  on  each  side.  Inguinal  glands  black,  white-speckled. 
Limbs  brown,  deeper  banded;  sole  from  heel  dark  brown.  Below  yellow,  gular 
region  brown. 

Magdalena  River,  New  Grenada,    Schulte  Buckow,  collector. 
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Spilbrpbs  linkolus  Cope,  Proc.  Acad.  Nat.  Sci.  Philad.  1865,  196.  Ophio^ 
batrachus  vermicularis  Graj,  Ann.  Mag.  N.  Hist.  1868,  297. 

This  species  varies  somewhat  in  the  relative  length  of  the  tail.  One  of  the 
specimens  from  Cordova,  Vera  Cruz,  measures  as  follows  :  head  and  body  17*3 
lines  ;  tail  2  in.  10*4  lines. 

In  the  collections  of  the  Smithsonian  Institution. 

Gbotbiton  cabbonabius  Cope. 

A  uniformly  black  variety  of  this  species  occurs  in  the  high  lands  of  Guate- 
mala, and  another  with  two  dorso-lateral  ochre  bands  is  found  in  Yucatan. 
Mus.  Smithsonian. 


Dec,  1st 
The  President,  Dr.  Hays,  in  the  Chair. 

Thirty-five  members  present* 

The  rollowing  papers  were  presented  for  publication : 

"  Notice  of  some  remains  of  extinct  Insectivora  from  Dakota." 
By  Dr.  J.  Leidy. 

"  Observations  on  Reptiles  of  the  Old  World.  Art  II."  By 
Edw.  D.  Cope. 

'*  Notes  on  some  points  in  the  structure  and  habits  of  the  Palse- 
ozoic  Crinoidea."    By  F.  B.  Meek  and  A.  H.  Worthen. 

Db.  Lbidt  exhibited  some  specimens  of  Mica  recently  received  from  West- 
port,  Canada,  remarkable  for  the  beauty  and  distinctness  of  its  asterisra,  pro- 
duced by  minute  acicular  crystals  profusely  scattered  between  the  laminae. 
The  star  exhibited  twelve  equidistant  rays,  exceeding  in  strength  any  previ- 
ously seen  by  him  in  varieties  of  the  mineral. 

Pbof.  Copb  made  some  observations  on  some  extinct  reptiles  of  interest. 
One  of  these,  represented  by  a  single  sacro-caudal  vertebra  from  Swedesboro', 
N.  J.,  indicated  a  second  species  of  Elasmosaurus.  It  was  of  equal  size  with 
the  corresponding  one  of  the  Kansas  specimens,  but  differed  in  the  square  and 
uncontracted  form  of  the  centrum,  and  greatei  stoutness  of  the  diapophyses. 
He  called  it  E.  obibntalis. 

Another  reptile  was  represented  by  a  vertebra,  tooth,  and  portion  of  mandi- 
ble, [t  was  a  gavial-like  crocodile,  which  if  of  proportions  similar  to  those  of 
the  Gangetic  species,  would  indicate  an  animal  of  thirty  feet  in  length.  It 
belonged  to  the  genus  Thbcacham psa  Cope,  and  was  allied  to  the  T.  antiqua 
(Crocodilut  Leidy),  but  differed  in  the  more  compressed  knife-like  tooth  crowns. 
Miocene  of  Maryland. 

He  also  exhibited  bones  and  teeth  of  a  large  Rodent  from  the  cave  deposits 
of  Anguilla,  one  of  the  Virgin  West  India  Islands.  The  characters  observed 
were  those  of  the  genus  Chinchilla,  but  the  roots  of  the  teeth  were  contracted 
and  not  so  open  as  in  many  Rodents,  as  though  having  a  more  limited  period 
of  growth,  or  perhaps  like  deciduous  teeth,  which  are  much  reduced  in  num- 
ber in  most  Rodents.  The  species  was  nearly  as  large  as  the  Castoroides  o  h  i  o- 
e  n  s  i  s  of  North  America,  but  had  relatively  smaller  incisor  teeth.  The  body 
was  probably  as  large  as  that  of  the  Virginia  deer,  and  the  limb  bones  as 
stout,  as  seen  in  portions  of  femora  and  other  pieces  preserved.  He  called  the 
animal  Ambltbhxza  inundata,  and  thought  that  its  discovery  on  so  small  an 
island,  with  others  of  like  character,  indicated  that  the  Carribean  continent 
bad  not  been  submerged  prior  to  the  close  of  the  Post-pliocene,  and  that  its 
connection  was  with  other  Antilles,  while  a  wide  strait  separated  it  from  the 
then  comparatively  remote  shores  of  North  America. 
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Mr.  Mberan  stated  that  it  is  a  fact  well-known  to  most  of  us,  that  the  Wit' 
teria  iintnsts^  as  we  find  it  cultivated,  rarely  produces  fruit.  The  U^ge  seed 
vessels  I  now  present  are  from  a  plant  I  have  which  bears  abundantly.  Why 
it  does  so  1  think  may  prove  of  interest  to  the  members. 

A  few  years  ago  Darron  discovered  motion  in  tendrils.  Subseqaently,  in  a 
paper  published  in  our  Proceedings,  1  showed  that  this  motion  required  nutri- 
tion for  its  force,  which  was  so  much  abstracted  from  growth.  I  explained  by 
this  what  had  hitherto  been  a  mystery,  why  grapes  grew  more  freely  and 
healthy  when  running  over  trees,  than  when  exhausting  their  vigor  in  fruit- 
less motion  to  find  something  to  cling  to.  I  referred  to  many  plants  on  which 
I  had  experimented,  amongst  others  Wisteria  tineruis ;  a  plant  was  trained  a  few 
feet  hign  and  then  left  to  support  itself.  It  took  all  its  food  to  fight  gravita- 
tion. Since  then  it  has  continued  to  grow  as  a  bush  or  small  round-headed 
tree,  unless  a  branch  happens  to  extend  to  the  ground,  or  a  neighboring  bush, 
when  such  branch  will  push  forth  with  its  old  time  vigor.  In  proportion  as 
this  plant  has  lost  the  power  of  growth,  it  assumes  a  reproductive  power. 
This  year  from  my  little  Wisteria  tree  I  have  gathered  a  half -peck  of  seed 
pods. 

That  weakened  vigor  is  favorable  to  reproduction  is  well  known  to  the 
horticulturist.  Hence  the  operations  of  root  pruning,  transplanting,  summer 
pruning,  and  ringing  the  bark.  The  novelty  of  this  Wisteria  incident  is  that 
an  excessive  draft  on  the  force  necessary  to  overcome  gravitation  in  the 
ascending  plant  is  also  an  enfeebling  cause. 

The  facts  I  have  given  have  a  three-fold  interest.  To  the  structural  botanist, 
enabling  him  to  get  specimens  of  fruit  for  examination  hitherto  hard  tQ  be  ob- 
tained; to  the  horticulturist,  furnishing  him  with  the  means  of  freely  propaga- 
ting a  plant  hitherto  rather  difficult  to  increase,  and  to  the  natural 
philosopher,  furnishing  an  additional  illustration  of  what  I  hare  hitherto 
advanced,  that  growth  in  a  great  meaeure  is  a  struggle  with  gravitation^  requiring 
great  efforts  by  the  nutritive  powers  of  the  plant  to  stutain  it. 


Dec.  Sth. 
The  President,  Dr.  Hays,  in  the  Chair. 
Thirty-one  members  present. 


Dec.  15th. 

The  President,  Dr.  Hays,  in  the  Chair. 

Thirty-four  members  present. 

The  following  paper  was  presented  for  publication : 

"  On  the  seed  vessels  of  Forsythia."     By  Thos.  Meehan. 

Mr.  Cope  offered  the  following  resolution  which  was  adopted  : 

Eesolvedy  That  the  Academy  of  Natural  Sciences  present  their 
thanks  to  Theophilus  H.  Turner,  M.  D.,  U.  S.  A.,  for  bis  very 
valuable  gift  of  the  skeleton  of  the  great  extinct  reptile,  the  Elas- 
mosaurus  platyurus,  from  the  neighborhood  of  Fort  Wallace,  Kan- 
sas. 


Dec.  22d. 
The  President,  Dr.  Hays,  in  the  Chair. 
Thirty- four  members  present. 
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The  following  papers  were  presented  for  publication : 

"Remarks  on  some  new  types  of  Carboniferous  Crinoidea,  with 
descriptions  of  new  forms."     By  F.  B.  Meek  and  A.  H.  Wort^en. 

"  Descriptions  of  seven  new  species  of  American  Birds  frrwm  vari- 
ous localities,  with  a  note  on  Zonotrichia  melanotis."  By  Geo.  N. 
Lawrence. 

"  Analytical  table  of  the  species  of  Baridius  inhabiting  the  United 
States."     By  John  L.  LeConte,  M.  D. 

"  The  GyrinidsB  of  America,  north  of  Mexico."  By  John  L.  Le 
Conte,  M.  D. 

"  Notes  on  the  species  of  Agonoderus,  Brady  eel  lus  "and  Stenolo- 
phus  inhabiting  America,  north  of  Mexico."     fey  John  L.  LeConte. 

Dr.  Leidy  exhibited  some  photographs  of  fossil  bones,  received  from  Mr.  W. 
E.  Webb,  Sec.  of  the  National  Land  Co.,  at  Topeka,  Kansas.  They  represent 
vertebrae,  and  fragments  of  jaws  with  teeth,  of  a^skeleton  af  Mosasaurus,  re- 
ported by  Mr.  Webb  to  be  about  70  feet  in  length,  recently  discovered  on  the 
great  plains  of  Kansas,  near  Fort  Wallace. 


Dec.  ^ih. 
Mr.  Jos.  Jeanes  in  the  Chair, 

Fifty-three  members  present. 

The  following  gentlemen  were  elected  members : 

Albert  Peale,  Franklin  Piatt,  Jr.,  Edw.  A.  Spooner,  M.  D. 

The  following  were  elected  correspondents : 

Geo.  Neville,  of  Calcutta,  E.  I. ;  Rev.  Dr.  Joseph  F.  Berg,  of  New 
Brunswick,  N.  J. 

The  Committee  to  which  was  referred  a  paper^  entitled  "  Phos- 
phorus and  Fatty  Degeneration,"  reported  in  favor  of  its  publication 
in  the  American  Journal  of  Medical  Science. 

On  favorable  report  of  Committees,  the  following  papers  were 
ordered  to  be  published  : 

Notioe  of  lome  remaini  of  extinot  IN8SCTIV0SA  firom  Dakota. 

BY  JOSEPH   UEIDY. 

Dr.  Hayden,  in  his  trip  to  the  Mauvaises  Terres  of  White  River,  Dakota,  in 
the  summer  of  1866^  discovered  the  remains  of  two  genera  of  insectivorous 
mammals,  which  appear  to  be  peculiar,  but  related  to  the  hedge-ho}cs. 

Leptictis  Hatdbni.  This  name,  appropriate  to  one  of  the  animate,  is 
founded  upon  a  nearly  entire  skull  devoid  of  the  lower  jaw.  The  specimen 
belonged  to  a  mature  animal,  as  indicated  by  the  complete  and  worn  condi- 
tion of  the  teeth  ;  but  the  skull  retains  most  of  its  suiur  s  as  distinctly  as  is 
usual  in  the  Opossums.  It  is  less  in  size  than  that  of  the  Mink,  and  its  shape 
is  more  canine  than  musteline.  It  bears  some  resemblance  in  torm  to  that 
of  the  insectivorous  genus  Glisorez,  or  to  that  of  the  vivernine  genus 
Eapleres. 

The  cranium  is  remarkable  for  the  possession  of  a  pair  of  prominent  ridges 
defining  the  upper  part  of  the  temporal  fossae,  as  in  the  fossil  cranium  repre- 
sented by  De  Blainville  (Osteographie,  Mustela,  pi.  xiv)  under  the  name  of 
Mustela  plesietis  from  Auvergne,  and  by  Gervais  (Pal.  Fran.  pi.  28,  fig.  2> 

1866.] 


316  ;e>roc££dings  of  the  academy  of 

under  the  name  of  Muitela  anguttifrwit.    Similar  ridges,  relatlTelj  less  well- 
deyeloped,  exist  in  the  Graj  Fox. 

The  orbits  are  as  little  distinct  from  the  temporal  fossae  as  in  the  Slcaok  or 
the  European  Hedge-bog. 

The  cranium  back  of  the  orbital  spaces  is  conoidal  and  wider  than  high. 
It  is  narrowest  just  back  of  the  postorbital  eminences ;  relativelj  not  so  much 
constricted  as  in  the  Mink  or  Fox,  though  more  than  in  the  Skunk  or 
European  Hedge-hog. 

The  face  is  long,  and  tapers  evenlj  to  the  end  of  the  snout. 

The  palate  is  long,  narrow  and  moderately  arched,  and  exhibits  no  large 
perforations  as  in  the  Opossums. 

The  fossil  retains  most  of  the  teeth,  the  number  of  which  consists  of  sereo 
molars,  a  canine  and  two  incisors. 

Of  the  molars  the  posterior  four  have  broad  trilateral  crowns,  with  a  num- 
ber of  points  or  tubercles,  as  in  the  Opossums  and  Hedge-hogs,  or  the  back 
two  in  the  Dog.  The  anterior  three  molars  have  simple,  compressed  conical 
crowns.  The  canine  is  comparativelj  small.  Whether  the  animal  possessed 
more  than  two  incisors  on  each  side  is  uncertain. 

Measurements  from  the  specimen  are  as  follows : 
Estimated  length  of  skull  from  occipital  foramen  to  fore  part  of 

incisive  alveoli • 29  lines. 

Length  of  cranium  from  inion  to  fronto-nasal  suture..... 18}     " 

Breadth  at  sygomata 17^     ** 

Length  of  palate 15}     " 

Length  of  molar  series 11       ** 

IcTOPS  Dakotbnsis.  This  name  is  founded  on  a  small  figment  of  a  skull 
which  was  obtained  with  the  preceding.  At  first  the  specimen  was  supposed 
to  bt-long  to  the  same  animal  as  the  former.  It  clearly  indicates  a  skull  of 
nearly  the  same  size  and  shape  as  that  of  Leptictis. 

The  fragment  consists  of  a  portion  of  the  face,  containing  the  remains  of 
most  of  the  molar  teeth.  The  face  appears  to  have  had  nearly  the  same  form 
and  construction  as  in  Leptictis,  and  the  forehead  exhibits  traces  of  the  two 
peculiar  ridges  defining  the  upper  part  of  the  temporal  fosse?  in  the  latter. 

The  remains  of  the  molars  consist  of  the  posterior  six.  The  second  pre- 
molar appears  to  have  been  a  two-fanged,  conical  crowned  tooth,  as  in  Lep» 
tictis.  The  third  premolar  has  a  trihedral  crown,  inserted  by  three  fangs, 
whereas  in  Leptictis,  as  in  the  preceding  tooth,  it  has  a  simple  conical,  crown 
with  a  pair  of  fangs. 

The  crown  of  the  third  premolar  of  Ictops  is  composed  of  three  principal 
lobes,  two  external  and  the  third  internal.  The  four  back  molars  have  the 
same  relative  position  and  size  as  regards  one  another  as  in  Leptictis,  but  they 
do  not  project  abruptly  beyond  the  premolars  externally  as  in  this.  Their 
crowns,  so  far  as  can  be  ascertained,  appear  to  have  had  the  same  construc- 
tion as  in  the  third  premolar. 

The  space  occupied  by  the  back  six  molars  in  Ictops  is  ten  lines,  being  a 
little  more  than  in  LepUctit, 


OkssnraUf Ds  oa  REPTILES  of  tht  Old  World.    Art.  IL 

BY   E,    D.   OOPE. 

ChJLMJBLKO  BA8ILI8CCS  CopC,  Sp.  ttOV. 

This  species  pertains  to  group  «.  of  Gray's  arrangement  of  the  species  of 
this  genus  (Proc.  Zool.  See.  Lond.,  1864),  that  is,  is  nearest  allied  to  C. 
verrucosus  Gray,  andC.  calyptratus  A.  Dum.  It  has  therefore  a 
high  longitudinal  crest  on  the  supraoccipital  region,  and  the  supraoccipito- 
mastoid  crest  is  not  furnished  with  any  dermal  margin  of  flap  behind,  but  is 
Ihe  Biargia  of  a  truncate  face  which  is  minutely  scaled.    No  dorsal  or  ven- 
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tral  crests  except  a  few  conic  scales  above  the  scapulae.    Gular  region  with 
a  weak  crest. 

The  occipital  elevation  is  vertical  behind,  the  lateral  ribs  but  little  oblique, 
and  joining  the  superciliarj  crest  at  a  little  more  than  a  right  angle.  Medinn 
crest  very  convex,  nearlj  vertical  below.  Superciliarj  crests  continuous,  not 
arched,  descending  straight  and  obliquely  to  the  muzzle.  None  of  the  crests 
deotellated.  Scales  everywhere  granular,  equal.  Nine  rows  of  subequal 
scales  between  lateral  and  median  occipital  crests;  six  between  canthus 
en  the  muzzle.     Tail  little  compressed. 

Color  gray  and  leaden,  with  yellow  shades.  Three  blackish  radii  back  of 
orbit.    A  yellow  band  from  chin  to  vent. 

Total  length  12  in.  Muzzle  to  vent  5  in.  4*5  lines.  Muzzle  to  orbit  6  lin. 
Length  of  hind  limb  2  in   61. 

This  species  was  obtained  at  Korusko,  Nubia,  by  Prof.  H.  A.  Ward,  and 
placed  in  the  Museum  Peabody  Acad.,  Salem,  Mass.     No.  489. 

This  Chamsleon  resembles  the  C.  vulgaris,  and  is  intermediate  between 
it  and  the  C  verrucosus. 

It  may  be  observed  that  the  Chamieleo  burchelii  of  Hallowell  cannot 
be  regarded  as  more  than  a  variety  of  C.  granulosus  of  the  same  author, 
and  that  C,  capellii  Du  Bocage  appears  to  be  the  same  so  far  as  the  descrip- 
tion goes. 

Panaspis  anbgs  Cope,  sp.  et  gen.  nov.  Scincidarum. 

Char,  genericw.  Allied  to  Morethia  Gray,  differing  only  in  the  distinctness 
of  the  fronto-parietals  from  each  other  and  from  the  interparietal,  all  three 
being  united  in  the  latter  genus.  No  eyelid ;  a  supranasal  ;  rostral  not 
prominent.    Limbs  short,  toes  weak,  5 — 5.     Scales  smooth. 

Character  tpeeifieus.  Scales  large,  in  twenty-four  longitudinal  series.  Two 
loreals,  one  behind  the  other  ;  two  preoculars,  one  above  the  other.  Fronto- 
nasals broad  as  long,  separated  by  frontal,  which  reaches  the  ioternasal. 
Frontal  acute  behind,  smaller  than  each  frontoparietal,  but  a  little  larger 
than  the  interparietal.  Lateral  parietals  meeting  behind  the  last  named,  and 
followed  by  two  transverse  scales  each.  Superciliaries  and  suparorbitals  fonr 
each.     Two  large  marginal  anal  scales. 

General  proportions  slender,  the  head  remarkably  so,  the  tail  proportion- 
ately stout.  The  appressed  extremities  do  not  meet  by  the  length  of  the 
longest  finger.  Toes  1  and  5  equal,  3  and  4  nearly  so,  elongate.  Inner  finger 
very  small.  Superior  labials  eight,  fifth  immediately  below  orbit,  last  three 
scale-like,  large  ;  anterior  quadrate.    Tail  with  cross  scuta  beneath. 

Total  length ^3  in.  5  lin.  To  vent  15  1. ;  to  axilla  6  lin. ;  to  ear  3  1.;  to 
orbit  1*2  1.     Length  fore  limb  3  lin. ;  hind  limb  4*5  1 

Color.  Golden  olive  above,  darker  behind,  with  a  narrow  golden  line  on 
each  side  from  the  temple  to  the  base  of  the  tail.  Sides  above  darker,  be- 
low lighter,  pale  spotted.  A  whitish  line  from  below  eye  to  near  axilla. 
Limbs  and  tail  above  brown,  with  small  round  white  spots  ;  below  greenish 
white  ;  tail  pale  brownish  beneath. 

Habitat.  Probably  Swan  River,  Australia  ;  possibly  from  South-Western 
Africa. 

Name^  from  its  complete  cephalic  scutellation,  all  the  plates  usual  among 
lizards  being  present. 

EuMicES  piBDicicoLOB  Cope,  sp.  uov. 

Twenty-eight  series  of  broad  scales  on  the  body,  all  entirely  smooth.  Body 
fusiform,  the  limbs  very  short,  with  short  but  unequal  toes.     Tail  cylindric. 

Rostral  plate  low,  broad,  prominent,  but  not  acute.  Infranasals  as  long 
as  broad,  largely  in  contact.  Intemasal  much  broader  than  long ;  fronto- 
nasals small,  widely  separated.  Frontal  long,  rounded  behind  ;  fronto-pa- 
rietals  well  in  contact,  large,  rounded  behind ;  inter-parietal  smaller  than 
the  latter,  parietals  well  in  contact  behind  it.     Dorsal  scales  equal,  a  little 
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smaller  than  ventrals.  Ear  large,  membrane  deeply  placed ;  no  marginal 
tubercles  or  scales.  Nasals  not  diyided ;  preloreal  higher  than  postloreal; 
two  preocalars.  Superior  labials  seven,  fourtji  long,  below  orbit,  no  sub- 
orbital plate.  A  transverse  sjmphjseal,  and  broad  transverse  mental.  In- 
ferior  labials   seven.    'Five  supraorbital  plates.     Scales   in   front  of  vent 

equal. 

In.    Lin. 

End  of  muEzle  to  vent 3       3 

"  "      to  axilla -  ..  13 

"  "      to  orbit ^ 2-7 

Length  of  fore  limb &*9 

**  hind    *•  8-2 

Color  above  brown,  uniform  on  the  back,  each  scale  with  a  large  whita 
spot  near  the  centre,  on  head,  bodj  and  tail.  Lower  labial  and  galar  scales 
white,  with  a  brown  spot,  upper  labials  brown,  with  a  white  spot;  white 
below,  all  the  scales  brown  edged  ;  in  a  younger  specimen  laterally,  only  in 
an  older  all  round. 

This  well  marked  species  is  a  native  of  Zanzibar.  Mus.  Academy  and 
Peabody  Acad.  No.  499.  From  H.  P  Shepard.  I  have  referred  this  species 
to  the  genus  nearly  as  restricted  by  Dr.  Gray,  including  with  it  PliMlodon  and 
Ototaurtu  of  his  catalogue,  as  forming  together  a  definable  genus. 

SEFSINA  Borage. 
Sbpsima  obammica  Cope. 

Scales  in  22  rows.  Limbs  small,  the  anterior  one-third  the  length  of  the 
posterior ;  toes  3 — 3.  Nostril  between  four  plates ;  frontonasals  and  inter- 
nasaU  united  into  a  shield  which  is  broader  than  long.  Supraorbitals  and 
superciliaries  four  each  on  each  side.  Frontal  concave  behind,  and  wide  as 
long ;  interparietal  nearly  as  wide,  large ;  two  pairs  of  parietals,  the  interior 
meeting  behind  ;  two  pairs  transverse  plates  behind  them.  Nasal,  loreal  and 
preorbital  present ;  rostral  flattened,  not  acute.  Eye  over  fourth  labial. 
Anal  and  abdominal  plates  equal.     Ear  minute. 

Length  to  ear  8"  (French)  ;  to  axilla  15'^  75^'^  Axilla  to  groin  5'  6^^ 
Fore  limb  2-^^,  posterior  limb  7".     Tail  elongate,  mutilated. 

Below  brownish  yellow,  above  fawn  brown  ;  four  rows  of  scales  on  each 
side,  with  a  dnrk  line  in  the  centre,  forming  interrupted  streaks.  Hind  limb 
streaked  above  in  ihe  same  way.  Tail  more  distinct,  spotted,  on  the  under 
surface  faintly  ;  above  dark  banded. 

This  species  differs  from  the  type  described  by  Socage,  (Journal  de  Scien- 
cias,  Matbematicas,  Physicas  e  Nuturie  Lisbon,  1866,  26),  in  its  coloration, 
in  having  two  rows  of  scales  less  ;  in  having  fore  limbs  very  much  smaller, 
less  than  one-third  the  posterior,  (they  are  more  thnn  one-half  the  same  in 
the  S.  an  g  ole  n  s  is  Uoc).  In  the  latter  the  internasal  and  frontal  are 
much  more  elongate,  and  ihe  interparietal  very  much  smaller,  according  to 
the  description  and  figure  of  the  above  author. 

Museum  of  the  Essex  Institute.  No.  512.  Discovered  by  Edmunds  Lovett, 
on  the  South-West  Coast  of  Africa. 

Oedura  verrillii  Cope. 

The  femoral  pores  in  a  series  arched  angularly  forwards  and  not  extending 
on  the  femora.  The  plates  of  the  under  surfaces  of  the  toes  are  besides  the 
terniinal  discs,  one  pair  only,  as  large  as  the  terminal  and  at  the  end  of  the 
antepenultimate  phalange.  Labials  regular,  8 — 7  to  below  pupil ;  two  rows 
iufralabials  across  chin.  Rostral  undivided.  Gular  scales  granular  ;  thora* 
cic  and  ventral  fiat,  larger  than  the  fiat  dorsals.  Muzzle  scales  tubercular. 
A  tubercle  on  each  side  vent.  Head  as  broad  as  from  end  of  muzzle  to  half 
way  between  orbit  and  ear.  Color  very  pale  above,  with  six  very  deep  brown 
cross  bands  from  nape  to  sacrum,  which  are  more  or  less  connected  on  the 
8  des.     A  brown  band  through  orbit,  and  one  behind,  crossing  the  occiput. 
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Muatile  to  ear  la'^' ;  to  axilla  20'^-5.  Axilla  to  groin  25'' ;  tail  loBt.  Fore 
limb  13";  hind  limb  18^^ 

With  Diplodactylus  marmoratus  Graj,  from  Australia.  No.  724.  Mas. 
Comparative  Zoologj,  Cambridge,  Mass. 

Dedicated  to  mj  friend  Addison  £.  Yerrill,  Professor  of  Zoologj  in  Yale 
College,  Connecticut. 

;PEROPUS  Wiegm. 

Three  species  of  this  genus  before  me  differ  from  those  described,  and  maj 
be  compared  as  follows : 

I.  The  tail  much  depressed,  and  with  a  series  of  broad  shields  below. 
Margin  of  tail   minutely  serrate;   two  internasal   plates;    mental   plates 

abruptly  different  from  gular  scales,  in  one  cross  row  of  six,  and  smaller 
ones  at  the  angles  in  front  of  a  straight  cross-line.  Pale  brown  with  close 
reddish  speckles P.  packardii. 

II.  The  tail  broad,  depressed,  slender,  with  small  scales  below. 

A  few  internasals,  two  longitudinal  rows,  hexoganal  mentals ;  gray  with 
scattered  brown  spots P.  mutilatus. 

HI.  Tail  thickened,  depressed,  cylindric,  without  serration ;   scaled  below. 

Four  cross  rows  o?ate  mental  plates,  the  posterior  smaller ;  three  interna- 
sals ;  pink-grey,  with  brown  later  shade,  with  pairs  of  black  dots  on  each 
side  the  middle  line,  which  form  strise  on  the  scapular  and  crural  regions. 
Tail  subcylindric P.  roseus. 

Two  cross-rows  ovate  mentals,  those  behind  graduating  through  several 
rows  to  the  gulars  ;  four  internasals ;  tail  swollen  ;  light  gray  with  a  brown 
band  on  each  side .......P.  pusillus. 

Pbbopus  packabdii  Cope. 

This  is  a  stout  species.  Gunther's  description  of  Peripia  p  e  r  o  n  i  i  Gray 
applies  well  to  this,  but  in  our  animal  the  toes  are  all  strongly  palmate  at  the 
base. 

Upper  labials  9 — 7  to  under  the  eye,  lower  seven  ;  symphyseal  large,  trian- 
gular. Gular  scales  very  minute,  ventials  larger  than  laterals,  and  laterals 
than  dorsals.  A  thick  femoral  fold  behind.  Pores  in  a  long  line,  from  35  to  40. 

Light  reddish  brown,  with  small  bay  specks  all  over  the  upper  surface. 
Several  small  round  bay  margined  spots  on  the  occipital  and  temporal 
region. 

Head  and  body  to  vent  42";.  muzsle  to  ear  11^^*5;  width  at  ear  8^^*?,  of 
Uil  6'^     Length  of  hind  limb  14^^-7. 

Penang,  Malacca.    No.  476.     Mus.  Peabody  Academy,  Cambridge,  Mass. 

• 

Pbropus  rosbus  Cope. 

This  species  is  remarkable  for  its  nearly  cylindric  tail.  I  find  no  femoral 
pores  in  two  individuals,  but  a  rather  large  series  of  scales  abruptly  divides 
the  granular  from  the  scaled  portion  of  the  femur,  in  their  position.  Upper 
labials  eight  to  below  orbit.  No  posterior  femoral  fold.  Dorsal  scales 
extremely  minute.     General  form  more  slender  than  in  the  last  species. 

A  black  spot  on  each  scapular,  and  one  above  each  axillary  region  ;  one  on 
the  iliac,  and  a  line  above  each  ischiadic  region  ;  a  row  of  black  dots  on  the 
vertebra]  line  of  the  tail.  A  brown  band  from  end  of  muzzle  to  ear,  then  a 
black  line  to  axilla. 

Total  length  77^^  ;  to  vent  40";  to  ear  10";  width  at  ear  4^^-7. 

No.  735.     Mus.  Comparative  Zoology. 

Pbbopus  pusillus  Cope. 

This  little  reptile  differs  from  the  last  in  the  three  structural  and  fourth 
coloration  characters,  beyond  which  it  is  difficult  to  observe  further  pecu- 
liarity.    Theire  are  nine  superior  labials  to  below  the  pupil ;  there  is  no 
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femoral  fold,  nor  are  there  femoral  pores.  Color  light  brown,  with  a  mnch 
paler  dorsal  shade ;  a  brown  band  through  orbit  to  axilla,  and  band  across 
muzzle.   Tail  with  a  series  of  pale  rounded  spots  on  the  median  line  abore. 

Total  length  59^^  ;  to  veot  35" ;  to  ear  9"  ;  hind  limb  12''-5. 

No.  407.    Mus.  Peabody  Acad.     S.  W.  Australia. 

HEMIDACTYLUS    Cut. 

Hemidactylus  lonoicbps  Cope. 

This  species  is  like  the  H.  coctsei  D.  B.  in  its  Terj  sparse  tnbercnlation, 
for  this-appears  in  a  single  line  of  obtuse  distant  warts,  on  each  side  the  lum- 
bar region  onlj.  The  thumb  has  a  claw,  howerer,  and  the  tail  is  surrounded 
bj  rings  of  prominent  tubercles.  It  has  fewer  tubercles  than  the  H.  f  r  en  a- 
tus,  and  differs  further  in  having  a  long  flat  slender  muzsle.  The  width  of 
the  bead  behind  the  orbits  does  not  measure  from  the  end  of  the  mnzsle  to 
the  posterior  margin  of  the  orbit,  while  in  the  H.  fren  a  tu  s  it  reaches  the 
rictus  of  the  mouth.  Labials  10 — 9 ;  mental  projecting  behind ;  postmentals 
two  pair,  the  outer  considerably  smaller,  the  inner  largely  in  contact.  Femo- 
ral and  preanal  pores  in  one  series. 

Light  reddish-brown,  with  a  pale  dark  brown  bordered  ochraceons  band 
ft'om  the  end  of  the  muzzle  to  the  groin.  Dorsal  region  brown-shaded ;  below 
white. 

Length  to  vent  ^V^ ;  to  axilla  24^' ;  to  ear  \V, 

Manilla ;  from  Capt.  J.  W.  Chever.  Mus.  Peabody  Academy,  Salem,  Mass. 
No.  478. 

HlMIDACTTLUS    HIXASPIS    Cope. 

Tubercles  flat,  round,  sparse,  in  a  row  on  each  side  the  median  rertebral 
line,  and  three  rows  on  each  side,  at  a  distance  from  the  former.  Caudal  tu- 
bercles in  three  rows  on  each  side.  Labials  11—8,  symphyseal  produced  be- 
hind ;  postmentals  abruptly  larger,  three  on  each  side,  the  median  pair  in 
contact  half  their  length,  the  outer  diminishing  regularly.  Femoral  and  pre- 
anal pores  continuous  in  the  male,  both  wanting  in  female.  Three  internasals ; 
no  tubercles  on  head  or  nape.     Abdominal  scales  ovate,  rather  large. 

Plumbeous  above,  with  numerous  pale  blotches ;  a  pale  band  from  end  of 
muzzle  to  groin,  margined  with  leaden  above  and  below,  in  the  female  with 
blackish  ;  top  of  muzzle  dark  shaded  above. 

Length  to  vent  hV^ ;  to  axilla  25^^;  to  ear  W, 

Two  specimens  from  Madagascar.     No.  494,  Mus.  Peabody  Academy. 

This  species  is  also  related  to  the  H.  frenatus,  but  differs  in  the  arrange- 
ment of  the  dorsal  tubercles,  and  in  the  chin  shields. 

I  may  note  here  that  the  Liurus  c  a  p  e  n  s  i  s  (Hemidaetylus  eapentU  Smith, 
Zool.  8.  Afr.)  occurs  in  the  copal  of  Zanzibar.  A  specimen  over  two  inches 
long,  enclosed  in  a  block  of  this  substance,  is  in  my  possession.  Its  skeleton 
and  viscera  have  been  dissolved,  and  form  a  thick  fluid  easily  visible  on 
moving  the  specimen.  The  specimen  has  been  included  some  time  before 
the  solidificaiion  of  the  gum,  as  the  gases  evolved  during  decomposition  have 
raised  large  bladders  in  two  places  in  the  specimen.  Another  Gecko,  pro- 
bably a  Hemidactylus,  also  occurs  in  the  copal. 

Pentadactylus  brunnbus   Cope. 

Nostrils  surrounded  by  four  small  shields  and  the  first  labial,  the  rostral 
being  excluded.  The  anterior  of  the  scales  separated  from  its  fellow  by  a 
polygonal  scale,  which  is  not  included  in  a  notch  of  the  rostral.  Rostral 
fissured  above.  Superior  labials  eleven,  last  two  minute  ;  two  or  three  of 
them  longer  than  high.  Distinguishable  inferior  labials  nine ;  two  first  much 
deeper  than  long.  Infralubials  not  marked,  forming  some  four  or  five  rows 
of  small  ovate  scales.  Scaling  of  the  body  coarse.  No  superciliary  spine ; 
no  preanal  pores.     Free  joints  of  the  toes,  especially  of  the  thumbs,  thick. 
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Tail  with  whorls  of  flat  hexagonal  scales,  abruptly  separated  from  those  of 
the  sacram  above. 
Color  above  brown,  with  seven  irregular  undulate,  transverse  bars  of  a  rerj 

deep  brown,  between  rump  and  nape.     Below  pale. 

In.  Lhi. 

Total  length 5  7*5 

Length  from  muzzle  to  vent 2  8-5 

"  «  •*     axilla 2  4 

"  "  »     ear «  9 

"  «  "     orbit 4 

"     of  hind  limb 14 

Australia.     Mas.  Jardin  des  Plantes,  in  ex. 

This  species  is  nearest  the  PI.  d  u  v  a  u  c  e  1  i  i  D.  and  B. ;  the  differences  maj 
be  readilj  determined  bj  comparison  with  Giinther's  description  in  Reptiles 
Brit.  India. 

Ptbnopub  macvlatus  Graj,  Proc.  Zool.  Soc,  London,  1865,  640. 

Character  generieut. — Toes,  with  transverse  series  of  very  narrow,  simple 
plates  beneath.  Posterior  toes  all  turned  forwards,  with  a  series  of  long  pro- 
cesses forming  a  fringe  on  each  side  ;  posterior  claws  issuing  from  above  a 
broad  paralellogrammmic  lamina.  No  femoral  pores.  Ears  distinct.  Nos- 
tril pierced  in  a  single  plate.    Ejrelids  each  half  developed. 

This  genus  is  near  to  Stenodactylus  Cuv.  and  Spatalura  Gray,  but  differs 
markedly  from  both.  The  tail  is  not  flattened  and  fringed  as  in  Spatalura, 
while  the  terminal  plates  of  the  toes  and  single  nasal  plates  are  marked 
characters. 

As  Dr.  Gray  referred  this  genus  to  the  Agamidse  I  was  induced  to  make  an 
examination  of  the  skeleton.  As  a  result  of  this,  I  am  satis6ed  that  it  belongs 
to  the  suborder  of  the  Nyctisaura  and  the  family  Gecconidse.  In  evidence 
for  this  I  append  the  following  characters:  1.  The  dentition  is  pleurodont. 
2.  The  parietal  bones  are  separate.  3.  The  vertebra)  are  amphicoelian.  4. 
There  is  no  subarticular  bone.  6.  The  coronoid  process  of  the  mandible  is 
not  produced  posteriorly.  As  characters  of  a  higher  or  a  lower  significance 
the  following  may  be  added.  The  angular  bone  is  distinct,  there  are  four  ab- 
dominal ribs,  and  three  attached  by  long  hsemapophyses  to  the  posterior  mar- 
gin of  the  xiphisternum.  The  dentary  bone  is  prolonged  below  unusually  far 
posteriorly,  t.  «.,  to  half  way  between  the  coronoid  and  articular  processes. 

Character  tpedfieue, — Head  large,  slightly  compressed.  Muzzle  short,  ob- 
tuse. Nasal  plates  two,  forming  a  round  disc,  which  is  only  in  contact  with 
the  nostral  and  first  labial,  and  separated  from  its  fellow  by  a  gpranale.  This 
disc  has  its  posterior  third  separated  from  the  remainder  by  a  suture  ;  the 
nostril  is  in  the  anterior  plate  near  the  suture.  Rostral  not  fissured,  broader 
than  high.  Superior  labials  longer  than  high,  large,  seven  on  each  side.  In- 
ferior seven  (to  opposite  sixth  superior)  narrow,  longitudinal.  Symphyseal 
prominently  rounded  below,  broader  than  high.  No  infralabials ;  gulars  not 
smaller. 

Dorsal  scales  equal,  hexagonal,  flat ;  nuchals  minute,  occipitals,  frontals 
and  nasals  a  little  larger  than  dorsals,  flat.  Caudals  equal  to  dorsals,  flat, 
whorled.  Tail  vertically  flattened  at  the  end.  Fingers  and  toes  long,  slender ; 
former  lengths  5 — 1 — 2 — 4 — 3  ;  toes  1 — 5—2 — 3 — 4.  Fingers  not  fringed  ; 
claws  long,  compressed,  not  concealed,  but  with  a  smooth  basal  sheath.  The 
posterior  toes  are  entirely  different,  in  the  long  fringes,  terminal  plates,  and 
the  perfectly  straight  spine-like  claws,  which  project  from  the  middle  of  the 
end  of  each  plate  ;  the  arrangement  is  a  little  like  the  body  of  a  slender  Onis- 
cus,  whence  the  name  of  the  genus.  The  long  cross-plates  are  not  serrate, 
but  are  rigid  ;  they  are  separated  from  the  series  of  fringe-like  scales  by  some 
series  of  granules.  The  tail  is  slender,  short,  and  slightly  compressed.  No 
tubercles  at  base.     Vent  with  a  short  fringe  all  round. 
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In.  Lin. 

Total  length  3     6 

Length  to  vent 2     1 

"     "    axilla 11 

"     "    ear 5  2 

"     "    orbit 2 

«    of  hind  limb ^  12-5 

"             "     foot , 6 

Width  of  head  at  ears ^  5 

Color. — Above  light  graj,  with  a  rose  shade  on  the  neck  and  nape.  Five 
pairs  of  irregular  black  annuli,  one  on  each  side  the  vertebral  line,  from  rump 
to  nape.  These  are  more  or  less  broken,  especiallj  anteriorly.  They  are  re- 
placed by  scattered  linear  spots  on  the  top  of  the  head.  The  arrangement 
reminds  one  of  that  seen  in  the  Felis  a  n  c  i  a.  Seven  .pairs  of  spots  on  the 
upper  surface  of  the  tail  form  cross-bars.  Labial  plates  brown  edged  ;  be- 
low everywhere  delicate  straw  color. 

Habitat  at  Cape  of  Good  Hope.  No.  725,  Mus.  Comparative  Zoology,  Cam- 
bridge, Mass. 

This  interesting  little  Saurian  is  furnished  with  a  large  calcareoas  mass  on 
«ach  side  the  neck  behind  the  os  quadratum,  which  gives  its  head  an  appear- 
ance of  length.  It  is  no  doubt  an  inhabitant  of  a  sandy  region,  judging  by 
its  color  and  the  structure  of  its  hind  feet,  which  appear  to  be  adapted  for 
excavating.  It  is  no  doubt  allied  to  the  Stenodactylus  garrulus  of  Smith, 
but  diflftrs  in  numerous  respects  from  the  description  of  the  latter  author. 

Lbthbobia  pallida  Cope,  gen.  et  sp.  nov  Typhlopidarum. 

Char.  gm. — This  genus  differs  from  Tjphlops  in  the  subdivision  of  its  ocular 
plate  into  two  scales  similar  to  those  of  the  body  ;  the  superciliary  plate  is 
also  undistinguishable  from  the  latter.  There  appears  to  be  no  eyea.  Supe- 
rior labials  three. 

This  genus  is  between  Typhlops  and  Helminthophis  Peters,  differing  from 
the  latter  in  its  erect  nasal  plate,  with  nostril  on  the  superior  suture.  The 
Onychocephalus  c  se  c  u  s  Dum^ril,  from  Gaboon,  appears  to  belong  to  this 
genus;  the  two  species  may  be  distinguished  as  follows : 

Muzzle  obtuse  ;  rostral  very  wide,  largely  in  contact  with  the 

superciliary  plates ;  nasal  large L.  pallida. 

Muzzle  transversely  acute  ;  rostral  not  reaching  to  supercilia- 

ries  :  nasal  minute L.  caeca. 

4 

Char,  specif. — Uostral  subquadrate  viewed  from  above,  nearly  as  broad  as 
long,  in  contact  nearly  equally  with  three  scales  above  the  fronto-nasals, — 
viz.,  the  frontal  and  two  superciliaries.  Thesubocular  a  little  larger  than  the 
ocular ;  behind  these  a  series  of  seven  scales  from  the  rictus  to  the  median 
row,  on  each  side.  Preocular  and  fronto-nasal  of  equal  width,  the  latter 
sending  a  very  narrow  point  to  the  second  labial  behind  the  wider  nasal. 
Nostril  very  near  the  rostral  suture.  Tail  as  long  as  width  of  head,  acumi- 
nate. Scales  equal,  in  twenty-two  longitudinal  rows.  Form  quite  slender. 
Length  6  in.  3-5  lines  ;  diameter  at  middle  1*25  lines.     Color  pale  flesh-color. 

Habitat. — Zanzibar.  Presented  by  C.  Cooke  to  the  Essex  Institute,  Salem, 
Mass.    (Mus.  504.)     It  was  taken  from  a  well.     Mus.  Acad.  Nat.  Sci.  Philada. 

Thrasops  citrinub  Cope,  sp.  nov. 

Body  slender,  compressed,  tail  short  for  the  genus.  Gastrosteges  rounded 
and  elevated  on  the  sides.  Scales  in  seventeen  rows,  poreless,  all  strongly 
keeled  ;  the  median  more  lanceolate;  the  surface  of  all  finely  longitudinally 
striate.  Head  quite  distinct;  muzzle  not  long,  Sat,  truncate ;  cantbus  ros- 
tralis  straight,  angulate,  lores  plane.  Supranasals  a  little  longer  than  broad; 
frontal  elongate,  not  concave  laterally,  occipitals  a  little  longer.  Post-front- 
als  descending  to  labials,  no   loreal ;  oculars   1 — 3.     Superior  labitlls  nine, 

[Dec 


NATURAL  BCIEKCES  OF  PHILADELPHIA.  323 

fourth,  fifth  and  sixth  in  orbit,  last  three  longer  than  high ;  temporals  1 — 2. 
Ten  inferior  labiaU,  postgenials  longer  than  pregenials. 

Total  length  23*5  in, ;  to  vent  17  in.;  to  rictus  oris  7  lin. ;  to  orbit  1*5  lin. 
Gastrosteges  197,  urosteges  105. 

Yellowish-brown  above,  gastro-  and  urosteges  rich  jellow.  Top  of  head 
brown,  lips  paler,  the  upper  edges  of  the  plates  light,  continuing  into  a  streak 
to  belly. 

From  the  Sejchelle  Islands ;  found  by  U.  S.  consul  Pike.  Mus.  Acad.  Nat. 
Sciences. 


notes  on  somo  pointa  in  the  Btraotnre  and  Habiti  of  the  Palssioio  CEIHOIDEA. 

BY   F.   B.   MEEK   AND   A.   H.    WORTHEN, 
Of  the  State  Geological  Survey  of  Illinois. 

Through  the  kindness  of  Mr.  Charles  Wachsinuth,  of  Burlington,  Towa,  we 
have  recently  had  an  opportunity  to  examine  some  unique  and  exceedingly  in- 
teresting specimens  of  Carboniferous  Crinoids,  showing  parts  of  the  structure 
of  these  animals,  in  some  instances,  never  before  observed,  so  far  as  we  are  at 
this  time  informed.  la  a  few  instances,  these  specimens  show  internal  organs 
entirely  free  from  the  matrix,  and  although  like  all  the  other  solid  parts  of 
these  curious  creatures,  composed  of  numerous  calcnreous  pieces,  really  sur- 
passing in  delicacy  of  structure  the  finest  lace-work,  and  so  frail  that  a  touch, 
or  even  a  breath,  might  almost  destroy  them.*  Some  of  these  specimens  we 
propose  to  notice  here,  but,  before  proceeding  to  do  so,  we  avail  ourselves  of 
this  opportunity  to  express  our  thanks  to  Mr.  Wachsmuth  for  the  zeal,  indus- 
try, skill  and  intelligence  he  has  brought  to  bear,  in  collecting  and  preparing 
for  study,  such  an  unrivaled  series  of  the  beautiful  fossil  Crinoidea  of  this 
wonderfully  rich  locality.  Some  idea  of  the  extent  of  his  collection  of  these 
precious  relics  may  be  formed,  when  we  state  that  of  the  single  family  Aclituh- 
crinidm  alone,  after  making  due  allowance  for  probable  synonyms,  he  must 
hare  specimens  of  near  150  species,  or  perhaps  more,  and  many  of  them  show- 
ing the  body,  arms  and  column. 

It  is  also  dae  to  Mr.  Wachsmuth,  that  we  should  state  here  that  he  is  not  a 
mere  collector  only,  but  that  he  understands  what  he  collects,  and  knows  just 
what  to  collect,  as  well  as  how  to  collect. 

Below  we  give  substantially  some  notes  of  observations  made  in  his  collec- 
tion, followed  by  some  remarks  on  other  specimens  at  Springfield  : 

1.  SynhathoerinuH^  Phillips.  Some  of  Mr.  Wachsmuth's  specimens  of  a  spe- 
cies of  this  genus  show  that  it  is  provided  with  a  long,  slender,  pipe-stem  like 
ventral  tube,  or  proboscis,  apparently  equaling  the  arms  in  length.  Also,  that 
a  double  row  of  minute  alternating  marginal  pieces  extends  up  within  the  am- 
bulacral  furrows  of  the  arms,  apparently  all  their  length.  We  are  not  aware 
that  these  characters  have  been  hitherto  noticed  in  any  of  the  publications  on 
this  genus.  It  will  be  seen,  however,  farther  on,  that  minute  marginal  pieces 
probably  occupied  the  furrows  along  the  inner  side  of  the  arms  of  other  types 
of  Crinoidea,  as  well  as  this. 

2.  j/oniasteroidoerinus^  Lyon  and  Casseday.  Some  unusually  fine  specimens 
of  the  typical  species  of  this  genus  (O.  fuberosu»)  in  Mr.  Wachsmuth's  collec- 
tion, from  Crawfordsville,  Ind..  show  the  slender  pendent  arms  much  more 
distinctly  than  any  we  had  before  seen,  and  from  these  it  seems  evident  that 
these  arms  arc  stouter  than  we  had  supposed,  and  that  there  are  not  more  than 
five  or  six  of  them  to  each  of  the  ten  openings.  In  the  specimen  figured  by  us 
on  page  220  of  the  second  volume  of  the  Illinois  Reports,  these  arms  were  only 
imperfectly  seen  by  working  away,  with  great  difficulty,  the  hard  matrix  be- 

*  By  Mr.  Wachsmuth's  permission,  we  have  prepared  for  future  publication,  drawings  of 
all  of  these  instructive  sfi^cimens. 
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tween  two  of  the  produced  rays  of  the  vault,  which  we  hare  termed  pseado- 
brachial  appendages,  or  false  arms.  In  clearing  awaj  the  matrix  of  this 
specimen,  we  had  cut  just  far  enough  to  expose  the  edg^s  of  the  arms  on  each 
side  of  the  deep  ambulacral  furrow,  so  that  each  of  these  edges  presents  the 
appearance  of  being  a  separate  and  distinct,  verj  slender  arm,  composed  of  a 
single  series  of  pieces,  and  without  any  ambulacral  furrow  on  the  oater  or 
ventral  side ;  whereas  there  is  a  well-defined  ambulacral  furrow,  bearing  the 
tentacula  along  its  margins,  on  the  outer  side  of  the  arms,  and  when  the  matrix 
is  removed  from  these  ambulacral  furrows,  the  arms  can  be  seen  to  be  composed 
each  of  a  double  series  of  small  alternately -arranged  pieces.  It  is  barely  possi- 
ble that  in  specimens  of  this  species  with  the  arms  perfectly  preterved^  that  the 
ambulacral  furrows  may  be  covered  on  the  outer  or  ventral  side  by  a  doable 
series  of  alternating  pieces,  and  that  the  tentacula*  may  connect  with  little 
openings  along  each  side,  though  there  certainly  appear  to  be  only  open  fur- 
rows in  the  specimens  examined. 

It  is  worthy  of  note,  in  this  connection,  that  there  certainly  are  species, 
agreeing  exactly  in  all  other  known  characters  with  this  genus,  that  have  no 
open  furrow  along  the  outer  or  ventral  side  of  the  arms,  which  are  distinctly 
seen  to  be  round  on  the  outer  side,  and  show  there  a  double  series  of  interlock- 
ing pieces  along  their  entire  length,  while  the  tentacula  connect  along  the 
inner,  or  under  side,  as  the  arms  are  seen  hanging  down.  This  is  clearly  seen 
to  be  the  case  in  a  beautiful  specimen  of  Q  tffpue  (==Trematoerinua  tt/ptu^  Hall) 
in  Mr.  ^achsmuth's  collection,  and  we  can  scarcely  doubt  that  in  this  species 
there  is  an  open  furrow  on  the  inner  (under)  or  dorsal  side  of  the  arms.  If 
not,  the  arms  must  be  tubular,  in  consequence  of  having  the  ambnlacral  canal 
.aclosed  all  around,  excepting  at  the  points  where  the  tentacula  connect  along 
each  side. 

3.  Cyatkoerinu9j  Miller.  Specimens  of  this  genns  showing  the  vanlt  (more 
properly  the  ventral  disc)  have  very  rarely  been  seen.  In  England  a  few  ex- 
amples have  been  found,  and  these  have  been  supposed  to  show  two  openings, 
one  central  and  another  lateral ;  the  latter,  according  to  Prof.  Philipps'  and 
Mr.  Austin's  figures,  being  provided  with  a  slender  marginal  tnbe,  or  so-called 
proboscis.  Some  of  Mr.  Wachsmuth's  specimens,  however,  of  C.  malvaeeus  and 
C,  lowensisj  Hall,  showing  the  vault,  have  led  us  to  doubt  the  existence  of  a 
central  opening  in  the  vault  of  this  genus,  when  the  specimens  have  this  part 
entire.  The  specimen  of  C.  malvaceu*  shows  the  remains  of  the  usual  narrow 
lateral  proboscis,  and  also  has  an  opening  in  the  middle  of  the  vault,  but  from 
the  appearance  of  this  opening,  as  well  as  from  the  structure  of  the  vault  of  a 
specimen  of  C.  loweruUy  in  which  this  opening  is  closed,  we  can  scarcely  doubt 
that  it  was  also  closed  in  the  specimen  of  C,  malvaeeus j  when  entire.  The  re- 
maining parts  of  the  vault  of  the  C.  malvaceue  mentioned  consist  of  only  five 
comparatively  large  pieces,  alternating  with  the  upper  inner  edg^s  of  the  first 
radial  pieces, — the  one  on  the  anal  side  being  larger  than  the  others,  and  form- 
ing the  base  of  the  inner  side  of  the  proboscis.  These  five  pieces  connect  with 
each  other  laterally,  and  extend  inward  some  distance,  but  not  so  far  as  to 
meet  at  the  centre,  where  there  is  a  subsemicircular  opening,  nearly  as  large 
as  that  in  the  remaining  base  of  the  proboscis.  Along  each  of  the  sutures 
between  the  five  vault  pieces  mentioned,  a  comparatively  large  furrow  extends 
inward  from  each  arm-base  to  the  central  opening.  These  we  regard  as  con- 
tinuations of  the  ambulacral  furrows  from  the  arms,  though  there  is  also  a  mi- 
nute opening  at  each  arm  base,  passing  directly  downward  into  the  cavity  of 
the  body,  which  was  probably  for  the  passage  of  the  arra-moscles. 

Looking  at  this  specimen  alone,  one  would  naturally  suppose  there  must 

•  We  use  the  t<»rm  tentacula  here  in  the  aenne  it  Is  generally  used  by  palieontologists, 
with  reference  to  the  delicate  pinnulte  along  the  arms  of  Crinoids,  and  of  course  not  as 
applying  to  the  minute  fleshy  organs  along  the  ambulacral  furrows,  usually  termed  tenta- 
cles by  those  who  have  iuvestigated  the  recent  Crinoids. 
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have  been,  dnring  the  life  of  the  animal,  two  distiDct  openings  in  the  vault,  as 
appears  to  be  the  case  in  the  specimen  of  C.  planutj  Miller,  figured  bj  Prof. 
Phillips  and  Mr.  Austin.  But  on  examining  the  specimen  of  C.  loweruia  men- 
tioned above,  we  find  that  it  shows  the  base  of  the  small  lateral  proboscis,  with 
the  five  principal  vault-pieces  alternating  with  the  first  radials  (the  one  on 
the  anal  side  being  larger  than  the  others),  and  the  same  ambulacral  furrows 
extending  inwards  from  the  arm- bases,  all  exactly  as  in  the  C.  maivaeeut.  But 
here  we  find  the  central  opening  undoubtedly  closed  by  several  vault  pieces, 
while  the  ambulacral  furrows,  extending  inward  from  the  arm-bases,  pass 
in  under  these  central  pieces,  and  are  themselves  occupied,  or  covered,  by  a 
double  series  of  alternating,  very  minute  pieces,  which  probably  also  extend 
on,  all  the  way  up  the  ambulacral  furrows  of  the  arms  as  marginal  pieces. 

From  our  examinations  of  these  two  specimens,  which  are  the  only  examples 
of  the  genus  we  have  seen,  showing  the  vault  pieces,  and  seem  to  be  typical 
forms  of  the  genus  in  all  other  respects,  we  are  strongly  inclined  to  think  the 
specimen  of  C.  planusy  figured  by  Prof.  Phillips  and  Mr.  Austin,  has  had  these 
central  vault  pieces  removed  by  some  accident.  The  fact  that  these  pieces  in 
the  specimen  examined  by  us,  in  Mr.  Wachsmuth's  collection,  seem  not  to  be 
deeply  Implanted  between  the  five  larger  surrounding  pieces  mentioned,  but 
rather  rest,  as  it  were,  partly  upon  the  narrow  bevelled  points  of  the  inner  ends 
of  the  latter,  between  the  ambulacral  furrows,  so  as  to  allow  room  for  these 
furrows  to  pass  under,  would  render  them  less  firm,  and  more  liable  to  be  re- 
moved by  any  accident,  and  may  possibly  account  for  their  absence  in  the 
English  specimen  mentioned. 

In  regard  to  the  pieces  covering  the  central  part  of  the  vault,  and  which, 
from  the  way  they  are  arranged  for  the  ambulacral  furrows  to  pass  under  them, 
were  apparently  more  liable  to  be  removed  than  the  others,  we  would  remark 
that  they  do  not  present  the  prominent  appearance,  and  uniformity  of  size  and 
form,  of  the  movable  pieces  composing  what  is  often  called  the  ovarian  pyra- 
mid in  the  Cystids,  but  certainly  have  all  the  appearances  of  true  fixed  vault 
pieces,  and  scarcely  project  above  the  others  surrounding  them.  Consequently 
we  cannot  believe  it  at  all  probable  that  this  genus  had  a  central  mouth,  open- 
ing directly  through  the  vault ;  though  its  ambulacral  canals  evidently  con- 
verged from  the  arm-bases  to  the  middle  of  the  vault,  partly  above  the  outer 
vault  pieces,  and  under  those  composing  the  middle  of  the  vault.  That  these 
furrows  terminated  at  the  entrance  of  the  ^iimentary  canal,  under  the  middle 
of  the  vault,  as  those  of  Comalula  converge  to  the  mouth,  in  the  same  central 
position,  is  highly  probable ;  and,  as  will  be  seen  further  on,  we  are  much  in- 
clined to  believe  that  the  minute  organisms  upon  which  we  are  led,  from  ana- 
logy, to  think  these  animals  subsisted,  were  conveyed  to  the  entrance  of  the 
alimentary  canal  along  the  ambulacral  furrows,  without  the  agency  of  any 
proper  mouth,  opening  directly  through  the  vault.  Hence  we  think  it  proba- 
ble that  the  small  tube,  usually  called  the  proboscis,  situated  near  the  poste- 
rior side  of  the  ventral  disc,  rather  corresponds  to  the  tubular  anal  opening 
similarly  situated  in  Comatula  Mediterranean 

From  our  description  of  the  vault  of  these  species,  it  will  be  seen  to  present 
considerable  similarity  to  that  of  Crotalocrinus  rtsgotusy  excepting  that  in  that 
genus,  owing  to  its  great  number  of  arms,  the  ambulacral  furrows,  or  canals, 
bifurcate  several  times  between  the  middle  of  the  vault  and  the  arm- bases, 
while  in  Crotaloerinua  there  is  no  lateral  proboscis,  nor,  apparently,  even  any 
visible  opening,  judging  by  the  figures  we  have  seen,  though  we  suspect  it  may 
have  a  small  opening  at  the  periphery  of  the  ventral  disc,  on  the  posterior  or 
anal  side.  In  the  group  of  depressed  Platycfini  for  which  Troost  proposed  the 
name  CupelUtcrinus  we  observe  a  somewhat  similar  vault,  at  least  in  some  of  the 
species ;  also  in  Coeeoerinus,  In  such  forms  there  would  seem  to  be,  as  it  were, 
an  intermediate  gradation  between  the  modern  Crinoids  and  the  prevailing 
Palaeozoic  types,  as  has  been  pointed  out  by  Mr.  Billings. 

4.  Convoluted  aupport  of  the  digestive  sack^  in  the  Actmocrinidm,     The  presence 
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of  a  large  convoluted  body,  resembling  in  form  the  sbell  of  a  Bulla  or  Seaphan^ 
der^  within  the  body  of  several  types  of  the  Aetinocrinidm^  was  noticed  by  Prof. 
Hall  in  vol.  xli,  p.  261  of  the  Am.  Journ.  Sci.,  in  1866,  though  he  made  no  sug- 
gestions there  in  regard  to  the  functions  it  probably  performed  in  the  internal 
economy  of  these  animals.  In  the  second  volume  of  the  Illinois  Geological 
Reports,  published  soon  after,  we  figured,  on  page  191,  a  specimes  of  StrotO' 
erinusy  with  this  body  seen  in  place,  and  stated  that  we  regarded  it  as  having 
been  connected  with  the  digestive  apparatus  of  the  animal. 

Both  in  Prof.  HalVs  and  our  own  remarks,  this  organ  was  spoken  of  as  a 
convoluted  plate.  This,  however,  we  now  know  is  not  strictly  correct,  for  al- 
though composed  of  hard  calcareous  matter,  and  in  some  species  somewhat 
dense  in  structure,  it  seems  to  be  always  constructed  of  a  great  number  of  mi- 
nute pieces,  and  generally  has  a  more  or  less  open  or  porous  texture ;  while  in 
some  cases  it  presents  the  appearance  of  an  exceedingly  delicate  net-work.  It 
seems  never  to  be  attached  to  the  bottom  of  the  visceral  cavity,  though  it  ex- 
tends down  nearly  to  the  bottom.  It  is  open  at  both  ends  (the  opening  at  the 
lower  end  being  generally  smaller  than  the  other),  and  is  placed  with  its  longer 
axis  nearly  so  as  to  coincide  with  that  of  the  body  of  the  Grinoid.  In  some 
species  it  is  more  or  less  dilated  at  the  upper  end,  while  in  others  it  is  con- 
tracted tit  both  ends,  so  as  to  present,  as  above  stated,  the  form  of  the  shell  of 
a  Bulla.  It  has  apparently  no  columella,  but  is  more  or  less  loosely  convoluted, 
with  a  spiral  ridge  descending  the  interior,  and  sometimes  another  ascend- 
ing the  exterior.  Its  walls  are  generally  of  moderate  thickness,  but  they  often 
appear  to  be  thicker  than  natural,  in  consequence  of  the  presence  of  inorganic 
incrustations,  of  calcareous  or  silicious  matter,  which  also  disguise  its  real 
structure. 

In  Aetinoerinua  VemeuilianuSy  Shumard,  this  body  is  narrow  below,  and  sub- 
cylindrical  above  to  the  top,  which  is  slightly  dilated.  The  small  opening  at 
the  lower  end  has  a  thickened  rim,  which  passes  around  spirally,  so  as  to  aa- 
cend  the  outside,  as  a  rather  stout  ridge,  all  the  way  to  the  top,  making  nearly 
two  turns,  and  apparently  also  forming  a  rim  partly  around  the  top.  The  sur- 
face of  the  whole  organ,  as  well  as  of  its  external  spiral  ridg^,  has  the  usual 
rough  appearance,  and  when  fragments  of  it  are  held  up.  so  as  to  be  examined 
by  transmitted  light,  through  a  good  pocket-glass,  it  is  seen  to  be  composed  of 
a  great  number  of  verj'  minute  polygonal  pieces,  varying  somewhat  in  form 
and  size.  When  these  pieces  are  examined  under  a  magnifier,  by  reflected 
light,  they  show  shining  facets,  like  crystals,  though  they  are  evidently  not 
surface  incrustations,  but  actually  compose  the  walls,  or  substance  of  the  organ 
itself.  No  pores  or  meshes  were  observed  passing  through  the  walls  of  this 
organ  in  this  species,  in  which  it  appears  to  be  more  than  usually  dense. 

In  another  specimen  in  Mr.  Wacbsmuth's  collection,  apparently  of  Aettnoeri' 
nuM probosddialisy  this  organ,  as  seen  with  one  or  more  of  the  outer  turns  re- 
moved, has  an  oval  or  subelliptic  form,  being  contracted  and  twisted  at  both 
ends,  so  as  to  present  very  nearly  the  appearance  of  the  shell  of  some  species 
of  Ovulum.  Its  walls  are  quite  thin,  and  seem  to  form  more  convolutions  than 
in  any  other  species  in  which  we  have  had  an  opportunity  to  examine  it.  As 
seen  by  the  aid  of  a  magnifier  by  transmitted  light,  it  presents  a  very  beauti- 
ful appearance,  being  composed  of  a  great  number  of  minute  pieces,  with  nu- 
merous openings  passing  through  between  them.  The  little  pieces  and  the 
openings  between  them,  are  of  nearly  uniform  size,  and  arranged  so  that  there 
are  usually  one  or  two  of  the  former  intervening  between  any  two  of  the  open- 
ings. 

Another  of  Mr.  Wacbsmuth's  specimens  of  Aetinoerinut  feef/rva^HtiWy  has  one 
side  of  the  body  removed  so  as  to  show  about  two  thirds  of  the  convoluted  or- 
gan, the  upper  part  of  which  is  broken  away.  The  part  remaining  has  a  short 
wide  subcylindrical  form,  with  a  rather  broad,  obliquely  truncated  lower  end, 
which  is  not  tapering,  as  in  the  other  species.  Under  a  magnifier  it  is  seen  to 
be  composed  of  an  extremely  fine  net-work,  far  surpassing,  indeed,  in  delicacy 
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of  Structure,  the  finest  laces  that  it  is  perhaps  within  the  power  of  human  skill 
to  fabricate ;  and  as  it  is  entirelj  free  from  anj  surrounding  matrix,  excepting 
at  one  side  below,  the  specimen  has  to  be  handled  with  great  care,  as  a  mere 
touch  of  this  delicate  part  would  probablj  cause  it  to  fall  into  hundreds  of 
minute  fragments.  On  examining  it  under  a  magnifier,  the  little  bars  of  which 
it  is  composed  are  seen  not  to  intersect  each  other  at  anj  uniform  angle,  but 
anastomose,  so  as  to  impart  a  kind  of  irregular  regularity,  if  we  may  so  speak, 
to  the  form  and  size  of  the  meshes.  Of  these  little  bars  there  are  two  sizes,  the 
larger  forming  the  larger  meshes,  while  within  the  latter  a  smaller  set  of  pro- 
cesses extend  partly  or  entirely  across,  so  as  to  form  more  minute  meshes ;  the 
whole  presenting  a  beautiful  appearance,  of  which  it  would  be  difficult  to  con- 
vey a  correct  idea  by  a  mere  description  alone,  without  the  aid  of  figures. 

From  analogy,  judging  from  what  is  known  of  the  internal  structure  of  the 
recent  genus  Comatala^  in  which  several  authors  have  noticed  a  reticulated 
calcareous  structure  secreted  within  the  tissue  of  the  softer  parts  of  its  alimen- 
tary canal,  we  may  infer  that  this  convoluted  organ  was,  as  it  were,  a  kind  of 
frame  work,  secreted  for  the  support  of  the  digestive  sack,  which  was  probably 
more  or  less  convoluted  in  the  same  way  in  many,  if  not  all  of  the  Palapozoic 
Grinoids,  though  not  apparently,  in  all  cases,  endowed  with  the  power  of  se- 
creting a  sufficient  dense  structure  of  this  kind  to  leave  traces  of  its  existence 
in  a  fossil  state. 

So  far  as  we  are  at  this  time  informed,  this  organ  has  yet  been  very  rarely 
observed  in  any  other  family  than  the  Actin9ermid«j  though  it  was  probably 
more  or  less  developed  in  various  other  groups.  In  one  instance  Mr.  Wach- 
smuth  found  it  in  a  Platycrinus^  but  here  it  seems  to  be,  in  the  specimen  found, 
merely  a  spongy  mass,  not  showing  very  clearly  the  convoluted  structure. 
Some  traces  of  what  was  supposed  to  be  something  of  this  kind  were  also 
observed  by  him  in  one  of  the  Blastoids. 

5.  Ambulacra  I  eanah  passing  wider  the  vault  in  the  AetinocrinidK,  In  the  third 
and  fourth  Decades  of  descriptions  an<i  illustrations  of  the  Canadian  Organic 
Remains,  Mr.  Billings,  the  able  palaeontologist  of  the  Geological  Survey  of  the 
Canadian  provinces,  gives  some  highly  interesting  and  instructive  remarks  on 
the  ambulacral  and  other  openings  of  the  Palaeozoic  Crinoids.  In  these  re- 
marks he  noticed,  at  length,  some  striking  differences  between  the  vault,  or 
ventral  disc,  of  these  older  types,  and  that  of  the  few  living  examples  of  this 
extensive  order  of  animals.  That  is,  he  noticed  the  facts,  that  while  in  the 
living  Comatula  and  Pentacrinut,  the  ambulacral  canals  are  seen  extending 
from  the  arm-bases  across  the  surface  of  the  soft  skin- like  ventral  disc,  to  the 
central  mouth,  and  these  genera  are  provided  with  a  separate  anal  opening, 
situated  excentrically  between  the  mouth  and  the  posterior  side,  that  in  the 
palaeozoic  Crinoids  the  ventral  disc  is  very  generally,  if  not  always,  covered 
by  close-fitting,  solid  plates,  showing  no  external  traces  whatever  of  ambula- 
cral furrows  extending  inward  from  the  arm-bases ;  and  that  in  nearly  all 
cases  they  are  merely  provided  with  a  single  excentric,  or  subcentral  opening, 
often  produced  into  a  long  tube  which,  like  the  vault,  is  made  up  of  solid 
plates.  He  showed  that  there  is  no  evidence  whatever  that  the  ambulacral 
canals,  in  these  older  types,  were  continued  along  the  surface  of  the  vault  from 
the  arm-bases  to  the  only  opening,  whether  subcentrally  or  laterally  situated, 
and  that  in  cases  where  this  opening  is  produced  in  the  form  of  a  greatly 
elongated  proboscis,  or  tube,  such  an  arrangement  of  the  ambulacra  would  be 
almost  a  physical  impossibility.  Hence  he  concluded  that  the  ambulacral 
canals  must  have  passed  directly  through  the  walls  of  the  body  at  the  arm- 
bases  ;  and  he  gave  several  figures  of  various  types,  showing  openings  at  the 
base  of  the  arms,  through  which  he  maintained  that  the  ambulacra  must  have 
passed  to  the  interior  of  the  body  from  the  arms. 

Although  these  arm-openings  had  long  been  well  known  to  all  familiar  with 
our  numerous  types  of  western  Carboniferous  Crinoids,  in  which  they  are  very 
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conspicaons,  and  we  had  neyer  entertained  any  other  opinion  in  regard  to 
them,  than  that  thej  are  the  onlj  passages  of  communication  that  could  haTe 
existed  between  the  softer  parts  occupying  the  ambulacral  furrows  of  the  arms, 
and  the  interior  of  the  body,  Mr.  Billings  was  the  first  author,  so  far  as  we 
are  at  this  time  aware,  who  called  especial  attention  to  them  in  this  regard. 
We  regret  that  we  have  not  space  to  quote  a  portion,  at  least,  of  his  remarks 
on  this  subject,  and  would  advise  the  student  to  read  attentirely  the  whole  of 
both  of  his  articles  alluded  to. 

The  specimens  at  Mr.  Billing's  command  enabled  him  to  trace  the  courses  of 
the  ambulacral  canals  from  the  arms,  through  the  walls  of  the  body  at  the 
arm -bases,  and  to  ascertain  the  additional  fact  that,  after  passing  through  the 
walls,  they  seemed  to  hare  turned  upward ;  but  beyond  this  he  had  not  the 
means  of  tracibg  them  farther. 

A  single  specimen  of  Aelinocrinui  proboaeidialUf  however,  in  Mr.  Wachsmuth's 
collection,  is  in  a  condition  (thanks  to  the  great  skill  of  that  gentleman,  and 
the  exceedingly  fortunate  state  of  preservation,  by  which  its  delicate  internal 
parts  remain  almost  entire,  and  without  any  surrounding  matrix)  to  throw 
much  additional  light  on  this  subject.    By  very  dextrous  manipulation,  Mr. 
Wachsmuth  succeeded  in  removing  about  half  of  its  vault,  so  as  to  expose  the 
internal  parts,  in  place,  and  in  an  excellent  state  of  preservation.     The  convo- 
luted organ  already  described  in  other  species  is  in  this  comparatively  large, 
subcylindrical  in  the  middle,  apparently  tapering  at  the  lower  end,  and  a  little 
dilated  at  the  upper  extremity.     It  seems  to  be  rather  dense,  and  shows  the 
usual  rough  appearance,  but  as  we  had  no  opportunity  to  examine  any  de* 
tached  fragments  of  it  by  transmitted  light,  we  did  not  determine  whether  or 
not  it  has  pores  passing  through  it,  though  it  probably  has,  at  least  when  en- 
tirely free  from  any  inorganic  incrustation.     Its  slightly  dilated  upper  end 
seems  to  stand  with  its  middle  almost,  but  apparently  not  exactly,  under  the 
middle  of  the  nearly  central  proboscis  of  the  vault ;  while  at  the  anterior  side 
of  its  upper  margin,  and  a  little  out  from   under  the  proboscis,  it  shows  re- 
mains of  a  kind  of  thickened  collar,  ^Aiich  we  found  to  be  composed  of  minute 
calcareous  pieces.      From  this  there  radiate  five  ambulacra,  composed  of  the 
same  kind  of  minute  pieces  as  the  collar  itself,  each  ambulacrum  consisting  of 
two  rows  of  these  minute  pieces  alternately  arranged.      They  are  each  idso 
provided  with  a  distinct  furrow  along  their  entire  length  above.     As  they  ra- 
diate and  descend  from  their  connection  with  the  top  of  the  convoluted  frame- 
work of  the  digestive  sack,  they  all  bifurcate,  so  as  to  send  a  branch  to  each 
arm-opening,  those  passing  to  the  posterior  rays  curving  a  little  at  first  above, 
so  as  not  to  pass  directly  under  the  proboscis.     These  ambulacra,  although 
passing  along  obscure  furrows  in  the  under  side  of  the  vault,  which  are  deepest 
near  the  arm-openings,  are  not  in  contact  with  the  vault,  or  visibly  connected 
with  any  other  parts  than  the  top  of  the  convoluted  digestive  sack,  and  the 
outer  walls  at  the  arm-openings.      Each  of  their  subdivisions   can   be  traced 
into  au  arm-opening,  and  it  is  very  probable  that  they  continued  on   out  the 
ambulacral  furrows  of  the  arms  and  tentacula.     At  one  point  in  one  of  these 
ambulacral  canals,  beneath  the  vault,  some  evidences  of  the  remains  of  two 
rows  of  minute  pieces  were  observed  alternating  with  the  upper  edges  of  those 
composing  the  under  side  of  these  canals,  and  thus  apparently  covering  them 
over.     The   condition  of  the  parts  is  such,  however,  as   scarcely  to   war- 
rant the  assertion  that  this  was  really  the  case,  though  we  are  much  inclined 
to  think  it  was.     If  so,  these  canals  must  have  been,  at  least  under  the  vault, 
hollow  tubes,  formed  of  two  rows  of  pieces  below,  and  two  above,  all  alter- 
nately arranged. 

We  are  not  aware  that  any  evidences  of  the  existence  of  these  delicate 
ambulacral  canals,  composed  of  minute  calcareous  pieces,  and  passing  beneath 
the  vault  from  the  arm-openings  to  the  summit  of  the  convoluted  digestive  sack, 
have  ever  before  been  observed  in  any  Crinoid,  reoent  or  extinct;  and  we  can 
but  think  it  probable,  that  the  extremely  rare  combination  of  circumstances 
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that  broaght  them  to  light  in  this  instance  may  not  again  occur  for  centuries 
to  come,  with  regard  to  another  specimen.  That  they  correspond  to  the  am- 
bulacral  canals  seen  extending  from  the  arm-base  to  the  mouth,  on  the  outside 
of  the  ventral  disc  in  Comatula^  is  clearly  evident. 

The  presence  of  furrows  radiating  from  the  central  region  of  the  under  side 
of  the  vault  to  the  arm-openings,  in  various  types  of  palaeozoic  Crinoids,  must 
have  been  frequently  observed  by  all  who  have  had  an  opportunity  to  examine 
the  inner  surface  of  this  part.  Messrs.  deKoninck  and  Lehon  figure  a  portion 
of  the  vault  of  AcHnoerinus  stellarUy  in  their  valuable  i2e«AercAM  9ur  Us  Crmoidet 
du  Terr.  Garb,  de  la  Belgique^  pi.  iii,  fig.  4  f.,  showing  these  furrows,  which  they 
seem  to  have  regarded  as  the  impressions  left  by  the  muscles  of  the  viscera. 
The  inner  surface  of  the  vault  of  most  of  our  western  Carboniferous  Cri- 
noids is  known  to  have  these  furrows  more  or  less  defined,  either  from 
specimens  showing  this  inner  surface,  or  from  natural  casts  of  the  same.  In 
some  instances  they  are  very  strongly  defined  from  the  central  region  outward 
to  the  arm-bases,  to  each  of  which  they  send  a  branch.  In  Actinoeriniu  oma^ 
tuSf  Hall,  for  instance,  they  are  generally  so  strongly  defined  as  to  raise  the 
thin  vault  into  strong  radiating  ridges,  separated  by  deep  furrows  on  the  outer 
side.  In  Strotocrinus^  the  vault  of  which  is  greatly  expanded  laterally,  and 
often  flat  on  top,  these  internal  furrows,  in  radiating  outward,  soon  become 
separated  by  partitions,  and  as  they  go  on  bifurcating,  to  send  a  branch  to 
each  arm,  they  actually  assume  the  character  of  rounded  tubular  canals,  some 
distance  before  they  reach  the  arm-bases. 

That  these  furrows  or  passages  of  the  inner  side  of  the  vault  were  actually 
occupied  during  the  life  of  the  animal  by  the  ambulacral  canals  as  they  radi- 
ate from  the  top  of  the  convoluted  digestive  sack  to  the  arm-openings,  we  think 
no  one  will  for  a  moment  question,  after  examining  Mr.  Wachsmuth's  speci- 
men of  Aetinocrinus  proboseidialisj  which  we  have  described,  showing  all  these 
parts  in  place.  It  is  also  worthy  of  note,  that  in  all  the  specimens  of  various 
types  in  which  these  furrows  of  the  under  side  of  the  vault  are  well  known, 
whether  from  detached  vaults,  or  from  casts  of  the  interior  of  the  same,  they 
never  converge  directly  to  the  opening  of  the  vaullj  but  to  a  point  on  the  anterior  tide 
of  itj  whether  there  is  a  simple  opening  or  a  produced  proboscis.  The  point  to 
which  they  converge,  even  in  types  with  a  decidedly  lateral  opening  of  the 
vault,  is  always  central  or  very  nearly  so,  and  even  when  the  opening  is  nearly 
or  quite  central,  the  furrows  seem  to  go,  as  it  were,  out  of  their  way  to  avoid 
it,  those  coming  from  the  posterior  rays  passing  around  on  each  side  of  it  to 
the  point  of  convergence  of  the  others,  a  little  in  advance  of  the  opening.  That 
the  ambulacral  canals  here,  under  this  point  of  convergence  of  the  furrows  in 
the  under  side  of  the  vault,  always  came  together  and  connected  with  the 
upper  end  of  the  convoluted  frame-work  of  the  digestive  sack,  we  can  scarcely 
entertain  a  doubt. 

Now  in  looking  at  one  of  these  specimens,  especially  an  internal  cast  of  the 
vault,  showing  the  furrows  (or  casts  of  them)  starting  from  a  central,  or 
nearly  central  point,  and  radiating  and  bifurcating  so  as  to  send  a  branch  to 
each  arm-base,  while  the  opening  or  proboscis  of  the  vault  (or  the  protuber- 
ance representing  it  in  the  cast)  is  seen  to  occupy  a  position  somewhere  on  a 
line  between  this  central  point  from  which  the  furrows  radiate  and  the  poste- 
rior side,  one  can  scarcely  avoid  being  struck  with  the  fact,  that  this  point  of 
convergence  of  the  ambulacra,  under  the  vault,  bears  the  same  relations  in 
position  to  the  opening  of  the  vault,  that  the  mouth  of  a  Comatula  does  to  its 
anal  opening.  And  when  we  remember  that  eminent  authorities,  who  have 
dissected  specimens  of  the  existing  genus  Comatula^  maintain  that  these 
animals  subsisted  on  microscopic  organisms  floating  in  the  sea-water,  such  as 
the  Diatomacece,  minute  Entomoetraca^  etc.,*  which  were  conveyed  to  the  mouth 

*  Bronn  mentions  the  fact  (KlaosAn  des  Thierreichs.  Actinozoa,  II.  p.  211),  that  the  re- 
raainfl  of  Diatomacem^  of  the  genera  Navicular  ActinocyHun  (ytgeinodisctu,  and  of  minute  Kntom- 
ontraca  were  found  in  the  stomach  of  0>malula,  and  suggests  that,  when  such  objects,  in 
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along  the  ambalacral  canals,  perhaps  by  means  of  cilia,  we  are  led  from  analogj 
to  think  that  the  paleozoic  Crinoids  subsisted  upon  similar  food,  conveyed  in 
the  same  way  to  the  entrance  of  the  digestive  sack  If  so,  where  would  there 
have  been  any  absolute  necestttv  for  a  mouth  or  other  opening  directly  through 
the  vault,  wlien,  as  we  know,  the  ambulacral  canals  were  so  highly  developed 
under  it  from  the  arm  openings  to  the  entrance  into  the  top  of  the  alimentary 
canal  ?  Indeed  it  seems  at  least  probable,  that  if  the  soft  ventral  disc  of 
Comatula  had  possessed  the  power  of  secreting  solid  vault  pieces,  as  in  most 
types  of  palaeozoic  Crinoids,  that  these  vault  pieces  would  not  only  have  covered 
over  the  ambulacral  furrows,  as  in  the  palaeozoic  types,  but  that  they  wonld 
also  have  hermetically  covered  over  the  mouth,  and  converted  the  little  flexi- 
ble anal  tube  into  a  solid  calcareous  pipe,  such  as  that  we  often  call  the  pro- 
boscis in  the  extinct  Crinoids. 

From  all  the  facts  therefore  now  known  on  this  point,  we  are  led  to  make 
the  inquiry  whether  or  not,  in  all  the  palaeozoic  Crinoids  in  which  there  ia 
hut  a  single  opening  in  the  vault — whether  it  is  a  simple  aperture  or  pro- 
longed into  a  proboscis,  and  placed  posterially,  subcentrally,  or  at  some  point 
on  a  line  between  the  middle  and  the  posterior  side — this  opening  was  not, 
instead  of  being  the  mouth,  or  both  mouth  and  anus  as  supposed  by  some, 
really  the  anal  aperture  alone  ;  and  whether  in  these  types  the  mouth  wag  not 
generally,  if  not  always,  hermetically  closed  by  immovable  vault  pieces,  so 
far  as  regards  any  direct  opening  through  the  vault  ? 

We  are  aware  of  the  fact,  that  at  least  one  apparently  strong  objection  may 
be  urged  against  this  suggestion,  and  in  favor  of  the  conclusion  that  the  single 
opening  seen  in  these  older  Crinoids  was  the  mouth,  or  at  least  performed  the 
the  double  office  of  both  anal  and  oral  aperture.  That  is,  the  frequent  occur- 
rence of  specimens  of  these  paleozoic  species,  with  the  shell  of  a  Plat^cerat  ia 
close  contact  by  its  aperture,  either  with  the  side  or  the  vault  of  the  Crinoid, 
and  not  unfrequently  actually  covering  the  only  opening  in  the  vault  of  the 
latter,  so  as  to  have  led  to  the  opinion  that  the  Crinoid  was  in  the  very  act  of 
devouring  the  MoUusk  at  the  moment  when  it  perished. 

Amongst  the  numerous  beautiful  specimens  of  Crinoids  fonndin  the  Keokuk 
division  of  the  Lower  Carboniferous  series  at  Crawfordsville,  Indiana,  there  is 
one  species  of  Platycrinut  (P.  hemisphxrieus),  that  is  so  abundant  that  proba- 
bly not  less  than  two  hundred,  and  possibly  more,  individual  specimens  of  it 
have  been  found  there  by  the  different  collectors  who  have  visited  that  noted 
locality  ;  and,  judging  from  those  we  have  seen,  apparently  about  one-half  of 
these  were  found  with  a  moderate  sized,  nearly  straight,  or  very  slightly 
arched  and  conical  Platycerat  (P.  w/undibulum)^  attached  to  one  side  by  its 
aperture,  between  the  arms  of  the  crinoid,  and  often  so  as  to  cover  the  single 
lateral  opening  in  the  vault  of  ^e  same  *  From  the  direction  of  the  slight 
curve  of  the  apex  of  the  Platycerat^  it  is  also  evident  that  it  is  always  placed  in 
such  a  manner,  with  relation  to  the  Crinoid,  that  the  anterior  side  of  the  Mol- 

floating  in  the  8ea-water,  oame  in  contact  with  the  ambulacral  farrows  of  the  pinnule, 
they  were  conveyed  along  thene  furrows  to  those  of  the  arms,  and  thence  in  the  same  wsy 
into  the  mouth.  He  ridicules  the  idea,  sometimes  suggested,  that  the  food  may  have  beAn 
handed  by  the  pinnuliBor  Amis  directlv  to  the  mouth. 

Dujardin  and  Hup6  also  state  (Kist  Nat.  des  Zoophytes  Echind.,  p.  18),  that  the  living 
fhmatnla  was  "nourished  by  microscopic  Algtt  and  floating  corpuscles,  which  the  vibra- 
tile  cilia  of  the  ambulacra  brought  to  the  mouth."  That  they  may  have  sometimes  swal- 
lowed a  larger  object,  that  accidentully  floated  into  the  mouth,  however,  is  not  improbahle. 
and  would  not.  if  such  was  the  case,  by  any  means  disprove  the  generally  accepted  opinion 
that  these  animals  received  their  food  almost  entirely  through  the  agency  of^their  ambu- 
lacral canal  }*. 

♦  We  at  one  time  thought  these  shells  attached  to  the  side  of  this  Platyerinfu  to  be  out 
of  reach  of  the  opening,  or  supposed  mouth,  (>ccause  we  had  not  seen  specimens  showing 
the  position  of  the  opening  in  tnis  species,  and  had  supposed, from  its  fumilarity  to  Ptafy- 
erinut  granulatus.  Miller,  and  other  species  without  a  lateral  opening,  that  such  was  also 
the  case  with  this.  We  Imve  since  seen  specimens,  however,  snowing  that  it  has  a  lateral 
opening,  and  therefore  belongs  to  the  group  PUurocrin%u^  so  that  it  is  probable  these  sheliy 
often  cover  this  opening. 
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losk  was  directed  upward,  when  the  vault  of  the  Crinoid  was  turned  in  that 
direction.*  A  species  of  Oomatteroidocrinus  {O.  tuberotu*^  Lyon  and  Casse- 
day),  found  at  the  same  locality,  also  has  frequently  a  Platyeeras  attached  to 
the  top  of  its  nearly  flat  rault,  so  as  to  cover  the  only  opening  in  the  same. 
Il  is  worthy  of  note,  however,  that  it  is  always  another,  subspiral,  Platyeeras 
(very  similar  to  P.  seqmlaterum),  that  we  find  attached  to  this  Crinoid,  so  that 
here  at  least,  it  would  seem  that  each  of  these  two  Crinoids  has  its  own  par- 
ticular species  of  Platyeeras. 

In  all  of  these,  and  numerous  other  examples  that  might  be  mentioned,  it  is 
worthy  of  note  that  it  is  to  species  of  Crinoids  with  a  simple  opening  in  the 
vault,  and  not  to  any  of  those  with  a  produced  proboscis,  that  we  find  these 
shells  attached  in  this  way  ;f  and  it  is  so  rarely  that  we  find  shells  of  any  other 
genus  than  Platyeeras^  apparently  attached  to,  or  in  contact  with,  the  body  of 
a  Crinoid,  that  it  seems  probable  where  other  shells  are  occasionally  so  found, 
that  their  connection  with  the  Cricoid  may  be  merely  accidental.  If  it  coiilct 
be  established  as  a  fact,  that  these  Crinoids  were  actually,  devouring  these 
Mollusks,  by  sucking  out,  or  otherwise  extracting  and  swallowing  their  softer 
parts,  in  any  instance  where  they  have  been  found  with  a  shell  attached  over 
the  opening  of  the  vault,  this  would,  of  course,  establish  the  fact  that  this 
opening  !s  the  mouth,  or,  at  least,  that  it  must  have  performed  the  office  of 
both  oral  and  anal  aperture.  But  to  say  nothing  in  regard  to  all  that  is  known 
of  the  habits  and  food  of  the  recent  Crinoids  being  so  directly  opposed  to  such 
a  conclusion,  the  fact  that  so  large  a  proportion  as  nearly  one-half  of  all  the 
individuals  of  some  species  should  have  died  at  the  precise  moment  of  time 
when  they  were  devouring  a  Platyeeras^  and  should  have  been  embedded  in 
the  sediment  and  subsequently  fossilized  without  separating  from  the  shell, 
seems,  to  say  the  least  of  it,  very  improbable. 

And  it  is  even  more  difficult  to  understand  upon  what  principal  an  animal  with 
its  viscera  incased  in  a  hard  unyielding  shell,  composed  of  thick,  close-fitting 
calcareous  pieces,  and  with  even  its  digestive  sack,  as  we  have  reason  to  believe, 
at  least  to  some  extent,  similarly  constructed,  could  have  exerted  such  powers 
of  suction  as  to  be  able  to  draw  out  and  swallow,  through  an  aperture  in  its 
own  shell,  often  less  than  one-tenth  of  an  inch  in  diameter,  the  softer  parts  of 
a  mollusk  nearly  or  quite  equal  in  volume  to  the  whole  of  its  own  visceral 
cavity.  That  they  ever  did  so,  however,  becomes  still  more  improbable, 
when  we  bear  in  mind  the  fact,  that  the  animal  supposed  to  have  performed 
this  feat,  lived,  at  least  during  the  whole  of  its  adult  life,  attached  to  one  spot 
by  a  flexible  stem,  that  only  allowed  it  a  radius  of  a  foot  or  so  of  area  to 
seek  its  prey  in  ;  while  the  mollusk  it  is  suppoFel  to  have  so  frequently  de- 
voured, from  its  close  affinities  to  the  genus  Capulus,  may  be  supposed  to  have 
almost  certainly  lived  most  of  its  life  attached  to  one  spot.J  In  such  a  case,  why 

*  Prof.  Richard  Owen  has  noticed,  in  his  Report  on  the  QeoloGrictU  Survey  of  Indiana,  p. 
364  (IS62X  the  frequent  occurrence  of  a  Platyorai  attached  to  thia  same  PUxtj/ttinu^  at  thin 
locality,  and  propoae-1  to  name  the  PlatyceroM  P.  pabulocrinm^  from  the  suppoHition  that  it 
formed  the  enter  food  of  these  Crinoids.  It  ia  probable  that  the  Pldyctnu  for  which  he 
proposed  this  name,  is  the  same  we  named  P.  i^fundibtUum,  but  as  he  pave  no  description 
of  the  species,  and  but  an  imperfect  figure,  we  cannot  speak  po«»ftve{y  an  to  its  identity. 
Prof.  Hall  has  also  proponed  the  name  of  P.  ttiWectum  for  this  Grawfordsville  Platycfvag,  h\ii 
he  had  previously  used  the  same  name  for  a  very  different,  New  York,  Devonian  specien 
of  this  genus. 

Prof.  Yandell  and  Dr.Shumard  have  also  figured  in  their  paper  entitled  "  Contributioni*  to 
the  Geology  of  Kentucky,"  a  specimen  of  Acrvcriniu^  with  a  very  similar  Piatycsras  appar- 
ently attached  to  Its  vault. 

Amongst  all  the  numerous  Crinoids  found  at  Burlingrton,  Iowa,  we  are  aware  of  but  a 
single  instance  of  one  t>einK  found  with  a  PUUyeerat  attached,  and  that  i:*  a  specimen  of  Acti- 
nocrinu9  vcntriconu  in  Mr.  Wachsmuth's  collection,  which  has  a  crushed  shell  of  a  PUUycrrut 
connected  with  its  vault. 

t  Possibly  due  to  the  fact,  that  in  species  with  a  proboscis  there  is  much  less  room  for 
attachment  to  the  vault. 

X  Most  of  the  best  European  authorities  on  palseontology  refer  these  shells  even  to  the 
existing  genus  Oaptdus, 
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should  the  Crinoid  haxe  so  freqaently  left  the  Platyeerat  to  grow  within  its 
reach  to  nearly  its  adult  size  before  devouring  it  7  Bat  if  from  some  ankoown 
cause  it  should  have  done  so,  by  what  means  could  the  Crinoid  have  pulled 
loose  the  Moll  us  k  (which  from  analogy  we  may  reasonably  suppose  held  with 
some  degeee  of  tenacity  to  its  place  of  attachment),  and  placed  it  with  the 
aperture  of  its  shell  over  the  opening  supposed  to  be  its  own  mouth  ?  That  it 
could  have  used  its  arms  and  tentacula  as  prehensile  organs,  in  this  sense,  is 
extremely  improbable  from  their  very  structure,  so  much  so  indeed  that  few 
if  any  of  the  best  authorities  who  have  investigated  the  recent  Crinoids, 
believe  that  they  ever  used  these  appendages  to  hand  directly  to  the  month, 
even  minute  organisms* 

But  we  believe  the  strongest  argument  against  the  conclnsion  that 
the  Crinoids,  so  frequently  found  with  the  shell  of  a  Platyceras  attached  to 
them,  died  while  in  the  act  of  sucking  out,  or  otherwise  extracting  the  softer 
parts  of  these  Mollusk,  remains  to  be  stated.  In  the  first  place,  if  such  really 
was  the  nature  of  the  relations  between  the  Crinoid  and  the  Mollusk,  it  is  of 
course  self-evident  that  the  continuation  of  the  life  of  the  latter  most  have 
necessarily  been  of  very  short  duration  after  it  came  in  contact  with  the  Cri- 
noid. Yet  we  have  the  most  conclusive  evidence  that  such  was  not  the  case  ; 
but  that  on  the  contrary,  in  most  if  not  all  of  these  instances,  the  Platycerai 
must  have  lived  long  enough  in  contact  tpith  the  Crinoid  to  have  adapted  the  einuoei' 
ties  of  the  margins  of  its  shell  exactly  to  the  irregularitiet  of  the  surface  of  the 
Crinoid, 

We  have  taken  some  trouble  to  examine  carefully  a  number  of  specimens 
of  Platycrinus  hemisphcericuSf  and  Ooniasteroidoerinus  tuberosus^  from  Crawfords- 
ville,  Indiana,  with  each  a  Platyceras  attached,  and  in  all  cases  where  the 
specimens  are  not  too  much  crushed  or  distorted,  or  the  hard  argillaceous 
shaly  matter  too  firmly  adherent  to  prevent  the  line  of  contact  between  the 
shell  and  Crinoid  to  be  clearly  seen,  the  sinnosities  of  the  lip  of  the  former 
closely  conform  to  the  irregular  nodose  snrface  of  the  latter.  Owing  to  the 
fact  that  in  some  cases  the  shell  has  evidently  been  forced  by  accidental 
pressure  against  the  surface  of  the  Crinoid,  so  as  to  become  somewhat 
crushed,  this  adaptation  is  not  always  so  clearly  evident;  but  in  most  cases 
it  is  more  or  less  visible,  while  in  some  it  is  strikingly  manifest.  In  one 
iostance  of  a  Platycrinus  now  before  us,  with  a  P/a^yeera«  attached,  as  usual, 
to  its  side,  between  the  arm-bases  of  two  of  its  adjacent  rays,  and  of  rather 
larger  size  than  those  usually  found  attached  to  this  species,  the  adaptation 
of  the  irregularities  of  its  lip,  so  as  to  receive  the  little  nodes  and  other 
prominence  of  the  Crinoid,  is  so  clearly  manifest  that  a  moment's  examination 
must  satisfy  aoy  one  that  the  shell  must  have  grown  there.  Being,  as  we 
stated,  a  larger  individual  than  we  usually  see  so  situated,  it  not  only  occupies 
the  whole  of  the  ioterradial  or  anal  space  to  which  it  is  attached,  but  its 
lateral  margins  on  each  side  coming  in  contact  with  the  arm-bases  of  the 
Crinoid,  as  the  shell  increased  in  size,  had  formed  on  either  side  a  profound 
sinus  in  its  lip  for  the  reception  of  these  arms.  These  sinuses  are  not  only  in  pre- 

*  Id  many  instances  it  is  clearly  evident  that  it  would  have  been  an  absolute  imponihility 
for  certain  types  of  our  Carboniferous  Crinoids  to  have  handed  any  oblect  great  or  small,  di- 
rectly to  the  only  opening  through  the  vault.  That  is.  where  this  opening  is  at  the  extremity 
of  a  straight  rigid  tube,  often  nearly  twice  the  length  of  the  arms,  even  to  the  extreme 
ends  of  their  ultimate  divisions,  we  are  aware  that  some  have  supposed  this  tube,  or  pro« 
boscis,  to  nave  been  flexible,  and  the  Messrs.  Austin  even  thousnt  itwaa  especially  de* 
signed  and  used  for  the  purpose  of  sucking  out  the  softer  parts  of  Polyps.  If  flexible,  we 
miglit  suppose  that  in  those  cases  where  it  was  so  much  longer  than  the  arms,  that  it 
could  have  been  curved  so  as  to  bring  its  extremity  within  reaen  of  the  ends  of  the  arms ; 
but  although  we  have  in  a  few  instances  seen  this  tube  more  or  less  bent,  a  careftil  exami- 
nation always  showed  that,  where  this  was  not  due  to  an  accidental  fracture  after  the  death 
of  the  animal,  it  was  caused  by  the  plates  composing  it  being  on  one  side  larger,  or 
difl^erentlv  lorraod  from  those  on  the  other,  and  evidently  not  to  flexibility.  We  find  the 
arms,  which  were  evidently  flexible,  folded  and  bent  in  every  conceivable  manner,  but  the 
tube  of  the  vault  is.  in  nine  cases  out  often,  if  not  more  frequently,  when  not  accidentally 
distorted,  found  to  be  perfectly  straight,  or  a  little  inclined  to  one  side  or  the  other. 
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cisely  the  proper  places^  bat  of  exactly  the  proper  me  and  form  to  receive  the 
adjacent  arm  on  each  side ;  the  entire  adjustment  being  so  exact,  that  it 
seems  scarcely  possible  that  the  shell  could  have  been  removed  durinfi:  the 
life  of  both  animals,  and  after  the  Mollusk  had  attained  its  present  size,  with- 
out either  breaking  its  lip  or  breaking  off  the  arms  of  the  Crinoid.  Unfortu- 
nately, in  clearing  away  the  rather  hard  argillaceous  matrix,  before  the 
arrangement  of  the  parts  was  clearly  comprehended,  these  arms  were  broken 
away,  but  their  stumps  are  still  seen  protruding  from  the  sinuses,  which  are 
so  deep  as  almost  to  present  the  appearance  of  Isolated  perforations,  though 
it  is  evident,  on  a  careful  examination,  that  they  are  only  deep  emarginations 
extending  up  from  the  edge  of  the  lip. 

In  looking  at  the  sides  of  this  Platycerae^  which  has  the  form  of  a  very 
slightly  arched  cone,*  and  stands  out  nearly  at  right  angles  to  the  side  of  the 
Crinoid,  it  is  easy  to  see,  from  abrupt  curves  in  the  lines  of  growth,  along  up 
its  sides,  on  a  line  above  the  sinuses  mentioned,  that  these  sinuses  com- 
menced forming  abruptly  at  points  about  half  way  up ;  and  on  meesurinif 
across  between  these  points  with  a  pair  of  dividers,  the  space  between  is 
found  to  coincide  very  closely  with  that  between  the  inner  sides  of  the  arm- 
bases  protruding  from  the  sinuses.  Hence  it  is  evident  that  the  shell  bad 
commenced  forming  these  sinuses  in  its  lip  exactly  at  the  period  of  its 
growth,  when  it  had  attained  a  breadth  that  brought  the  edges  of  its  lip  in 
contact  with  the  arm-bases.  After  this,  it  had  increased  very  little  in  breadth 
between  the  arms  of  the  Crinoid,  though  it  had  grown  somewhat  wider  above 
d^nd  below  J  B.ud  nearly  doubled  iU  lenffth.  Whether  or  not  it  covers  the  open- 
ing in  the  side  of  the  vault  of  the  Crinoid  we  are  unable  to  say,  since  the 
folded  arms  (which  are,  as  usual  in  these  cases,  well  preserved)  and  adhering 
matrix,  cover  the  vault.  We  have  scarcely  any  doubt  now,  however,  that  the 
Platycerae  does,  in  this,  as  in  most  of  the  other  cases,  actually  cover  the  open- 
ing in  the  side  of  the  vault  of  the  Crinoid. 

From  the  facts  stated  it  is,  we  think,  evident  that  these  Mollasks  actually 
lived  long  enough  after  their  connection  with  the  Crinoids,  to  which  we  6nd 
them  attached,  not  only  to  have  adapted  the  edges  of  their  lip  to  fit  the  sur- 
face of  the  Crinoid,  but  to  have  generally  increased  more  or  less  in  size,  and 
in  soilie  instaaces,  at  least,  to  have  actually  nearly  or  quite  doubled  their 
size.  Admitting  this  to  be  the  case — and  we  think  there  can  be  no  reas- 
onable doubt  on  this  point — we  can  no  longer  believe  that  these  Crinoids 
were  preying  upon  the  Mollasks;  and  we  therefore  think  no  well  grounded 
arguments  can  be  based  upon  the  fact  of  their  being  so  frequently  found 
attached  in  the  manner  described,  in  favor  of  the  conclusion  that  the  opening 
in  the  vault  of  these  Crinoids  is  the  mouth. 

But,  if  they  were  not  in  the  habit  of  eating  these  Mollusks,  it  may  be  asked 
what  could  have  been  the  nature  of  the  relations  between  the  two,  that  so 
frequently  brought  them  together  as  we  now  find  them  f  The  first  explana- 
tion that  suggests  itself  is,  that  possibly  the  Mollusk  may  have  been  preying 
upon  the  Crinoid.  But  the  fact,  already  stated,  that  these  Mollusks  evidently 
lived  long  enough  attached  to  these  Crinoids,  as  we  have  every  reason  to  be- 
lieve, during  the  life  of  the  latter,  to  have  at  least  increased  the  size  of  their 
shells  considerably,  if  not  indeed  during  their  entire  growth,  is  alone  an  al- 
most insurmountable  objection  to  such  a  conclusion.  Doubtless,  like  other 
marine  sedentary  auimals,  these  Mollusks,  when  very  young,  floated  freely 
about  in  the  sea,  until  they  found  a  suitable  station  to  attach  themselves, 
where  they  remained  during  life.  May  they  not,  therefore,  have  been  attracted 
to  the  bodies  of  Crinoids  by  the  numerous  little  organisms  brought  in  by  the 
action  of  cilia,  along  the  ambulacral  furrows  of  the  arms  of  the  Crinoids,  or 
in  currents  produced  by  the  motions  of  the  arms  of  the  latter?    The  excre- 

*  It  being  the  common  species  of  Platyeertu  that  ia  usually  found  attached  to.this  PMy- 
crinu$. 
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matious  matter  of  the  Crinoid  could  doubtless  have  passed  out  ander  the  foot 
of  the  rialyceraa,  supposing  the  opening  in  the  Crinoid  sometimes  coTered  bj 
these  shells  to  have  been  the  anus,  but  it  is  diflBcult  to  conceive  how  food 
could  have  passed  in,  if  we  suppose  this  opening  to  be  the  mouth. 


On  the  Seed  YetBeli  of  F0B8YTHIA. 

BT  THOMAS  MEEHAN. 

Fortythia  suxpensa  Yahl.,  and  F,  viridiatima  Lindl.,  two  Chinese  plants,  have 
I  believe,  never  been  known  to  produce  perfect  seed,  though  common  in  cul- 
tivation The  latter  rarely  produces  capsules;  the  former  bears  capsules 
freely,  but  no  perfect  seed. 

These  two  plants  have  strong  specific  differences  ;  yet  my  studies  in  devel- 
opment, as  published  in  papers  in  our  Proceedings,  lead  me  to  believe  them 
to  have  an  unity  of  origin.  Noticing  last  spring  that  the  stamens  in  F.  nf«- 
j}tnsa,  and  the  pistil  in  F.  viridisnma^  were  relatively  more  highly  developed, 
1  supposed  the  two  might  possibly  be,  as  we  say  practically,  male  and  female 
forms  of  the  same  thing.  J  impregnated  flowers  of/*,  viridusima  with  pollen  from 
F.  guBpenaa^  and  for  the  first  time  had  the  opportunity  of  examining  perfect 
capsules  of  this  species.  The  seeds,  however,  though  apparently  matuVe, 
proved  imperfect  on  dissection.  There  is  no  doubt  bat  that  F,  nupenga  con- 
ferred on  the  other  the  power  to  produce  capsules, — why  not  the  additional 
power  of  perfect  seeds  is  a  mystery, — though  not  more  so  perhaps  than  that 
it  should  itself  be  able  to  produce  only  seedless  capsules.  Another  form  is 
probably  missing,  necessary  to  fertilize  the  plant  and  furnish  the  wanting 
link  to  prove  the  hypothesis  of  a  unity  of  origin. 

But  some  useful  facts  proceed  from  the  experiment.  The  capsule  of  F. 
viridi»9ima  J  believe  has  never  been  described.  Lindley,  the  author  of  the 
species,  does  not  seem  to  have  seen  it.  It  is  broadly  ovate,  sharp  pointed, 
aiid  wrinkled,  carpels  of  a  thin  papery  texture,  bivalvate.  Seeds  resem- 
bling small  grains  of  white  wheat,  wingless,  developing  upwards  a  swell  as 
down  from  the  funiculus,  shining,  and  profusely  pitted  with  small  dots.  The 
peduncles  are  rather  shorter  than  the  pods.  One  eaptuU  was  fovT'Celltd^  with 
teeds  in  each  divinion. 

F»  8Uffjensa  is  variously  described  by  different  authors.  Bunge  says  the 
capsule  is  ''about  four-seeded,"  Endlicher  "  few,"  and  Zuccarini  "numer- 
ous." The  author  makes  the  seeds  "  narrowly  winged."  I  find  the  capsule 
narrowly  lanceolate,  ligneous,  and  verrucose,  on  pedicels  double  its  length, 
composed  of  two  carpels,  in  one  of  which  I  counted  sixteen  immature  winged 
seeds;  one,  however,  was  fully  developed,  although  as  in  the  other  form  im- 
perfect, and  this  was  wingless^  exactly  resembling  those  of  F.  viridissima  in  all 
but  color,  which  was  a  little  darker. 

The  chief  interest  is  the  relation  these  capsules  exhibit  to  Syringa  and  to 
the  allied  orders  of  Solanacese  and  Jasminaceae.  It  was  plain  in  the  four- 
celled  capsule  of  F.  viridissima  that  placentous  matter  pushes  out  from  the 
central  axis  in  four  directions,  though  usually  the  ttco  alternates  are  destitvte 
ofomUes.  When  barren  it  is  most  highly  developed.  On  perfect  seeds  it 
forms  no  margin  ;  oq  imperfect  ones  a  wing,  until  in  Syringa,  where  the 
productive  division  bears  only  a  single  winged  seed,  the  unproductive  one  is 
expanded  into  a  long  broad  wing,  pushing  through  the  whole  length  of  the 
incurved  carpellary  margins,  cementing  them  closely  together,  and  thus 
neces>itating  the  peculiar  dorsal  dehiscence  familiar  in  the  common  Lilac. 
A  slight  difference  in  the  vigor  of  placentous  development  constitutes  the 
chief  cause  of  the  differences  in  these  three  forms  of  capsule. 

The  polyspermous  placentation  of  Forsythia  indicates  an  approach  to  Sola- 
nacese, and  the  erect  tendency  of  the  seeds  to  Jasminaceae. 
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Bemarki  on  tome  types  of  CarboniferonB  CRIVOIBEA,  with  detoriptloni  of 
new  Genera  and  Species  of  the  same,  and  of  one  SCHUIOID. 

BY  F.   B.   MEEK  AND  A.  H.   WORTHEN, 

Of  the  Illinois  State  Geological  Surrey. 

Since  the  publication  of  the  second  Tolame  of  the  Illinois  Geological  Re- 
ports, in  1366,  other  engagements  have,  until  recently,  prevented  us  from  at- 
tempting any  further  investigations  of  the  Crinoidea,  beyond  the  preparation  of 
some  specific  descriptions  for  the  third  volume.  On  several  occasions  we  have  ex- 
pressed the  opinion,  that  the  classification  of  these  animals,  as  entirely  bMed  upon 
the  number  and  arrangement  of  the  pieces  composing  the  walls  of  the  body  below 
the  arms,  without  regard  to  the  most  extraordinary  differences  in  other  parts,  is, 
to  a  considerable  extent,  artificial ;  and  that  when  larger  collections,  containing 
perfect  specimens,  showing  the  whole  structure  of  a  greater  number  of  species 
of  various  types  could  be  obtained  for  study,  considerable  modifications  in  the 
limits  of  genera,  as  most  generally  understood,  would  be  found  necessary.  Im- 
pressed with  this  opinion,  we  sepHrated  in  the  third  volume  of  the  Illinois  Geo- 
logical Reports  and  elsewhere,  either  as  distinct  genera,  subgenera,  or  less 
important  sections,  various  types  that  had  already  been  named  by  different 
parties  in  this  country  and  Europe,  as  distinct  genera,  but  which  had  been 
almost  entirely  overlooked  or  neglected  by  most  authors,  while  to  a  few  other 
types  we  gave,  for  the  first  time,  distinct  names. 

Having  ritcently  had  an  opportunity  to  study  in  Mr.  Wachsmuth's  collection 
at  Burlington,  Iowa,  what  we  really  believe  to  be  by  far  the  most  extensive 
collection  of  finely  preserved  Carboniferous  Crinoids  ever  brought  together, 
either  in  this  country  or  Europe,  we  have  been  more  than  ever  impressed,  not 
only  with  the  importance  of  the  separations  we  had  previously  admitted,  but 
with  the  necessity  for  giving  even  greater  prominence  to  some  of  those  groups 
than  we  have  hitherto  done,  as  well  as  for  making  other  divisions.  It  is  only 
when  we  can  study  a  great  collection  like  this,  in  which  specimens  may  be  count- 
ed by  hundreds,  showing  the  whole  structure  of  numerous  species  belonging 
to  various  genera,  that  it  can  be  fully  realized  bow  readily  we  may  arrange 
them  into  perfectly  natural  groups,  distinguished  in  part  by  other  characters 
as  well  as  by  the  structure  of  the  body.  In  addition  to  this,  in  attempting  to 
classify  such  a  collection  as  this  by  taking  into  consideration  the  structure  of 
the  body  on/y,  we  soon  find  that  we  would  often  have  to  include  in  a  single  genus 
forms  differing  very  widely,  on  as  important  other  characters,  as  those  distin- 
guishing many  of  the  universally  admitted  genera  of  other  groups  of  Echino' 
tiemata. 

When  once  we  have  become  familiar  with  the  different  groups,  as  separated 
by  a  careful  study  of  the  entire  structure  of  these  animals,  it  is  surprising  to 
see  how  readily  we  may  generally  separate  them,  even  from  very  imperfect 
specimens,  upon  some  seemingly  unimportant  characters  scarcely  ever  noticed 
by  those  who  give  the  widest  limits  to  genera.  That  such  divisions  greatly 
facilitate  the  study  of  these  fossils  must  also  be  evident  to  any  one  who  will 
attempt  to  identify  the  numerous  species  of  some  allied  groups  contained  in  a 
large  collection. 

With  regard  to  the  new  species  described  in  this  paper,  as  well  as  others 
that  we  expect  to  describe  hereafter  from  the  same  horizon,  it  may  be  proper 
to  state,  that  we  have  had  the  advantage  of  being  able  to  compare  them  direct- 
ly (assisted  by  Mr.  Wachsmnth)  with  authentic  specimens  of  very  nearly  all 
the  described  species  from  the  Burlington  rocks.  Many  of  the  original  typical 
specimens  we  have  here  at  hand  in  Springfield,  while  Mr.  Wachsmuth  has  in  his 
own  collection  good  specimens  of  nearly  all  the  described  Burlington  species. 
Many  of  his  specimens  are  also  types  of  species,  while  most  of  those  that  are 
not,  have  been  identified  from  direct  comparison  by  him  and  Mr.  Niles  and  our- 
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selves,  with  the  origiDal  types  in  the  possession  of  others  at  Barlington  and 
here. 

The  fact  that  Mr.  Wachsmuth  is  the  only  person  (with  the  exception  of  oc- 
casional visitors)  that  has  been  collecting  at  Barlington  daring  the  last  foar 
or  five  years,  and  that  during  this  time  ezteniive  excavations  have  been  made 
in  working  the  numerous  quarries  and  in  opening  new  streets  in  the  Barliag- 
ton  rocks,  has  given  him  great  advantages  in  collecting;  consequently  his  col- 
lection may  now  be  regarded  aa  unrivaled  in  the  number  and  perfection  of 
specimens,  as  well  as  in  the  number  of  species. 

Mr.  Wachsmuth  informs  us  that  he  also  has  many  duplicates  that  he  is  will- 
ing to  exchange  for  other  Crinoids,  or  to  dispose  of  in  any  way  that  may  asfiit 
in  affording  him  the  means  of  increasing  his  collection. 

Genus  CYATH0CRINITB8,  Miller. 

As  properly  restricted  to  true  typical  species,  such  as  the  C,  planuty  Miller 
and  C,  mamnullarts,  C.  calcaratut  and  C.  buna^  Phillips,  the  genus  Cyalhoenmim 
includes  forms  with  a  more  or  less  globose  (or  perhaps  rarely  obconic)  body, 
composed  of  thin  pieces,  which  below  the  vaolt  consist  of  the  basal,  subradial 
and  first  radial  plates,  and  but  a  single  anal  piece  that  can  be  properly  regard- 
ed as  forming  a  part  of  the  walls  of  the  body  below  the  top  of  the  first  radials. 
Of  true  ioterradials  there  are  apparently  none.  The  base  consists  of  fire  pieces, 
all  normally  of  the  same  form,  and  alternating  with  these  there  are  five  gen* 
erally  larger  subradials,  one  of  which,  on  the  anal  side,  differs  in  form  ftt>m 
the  others,  being  truncated  above  for  the  support  of  the  only  anal  piece  insert* 
ed  between  two  of  the  first  radials.  The  five  first  radial  pieces  are  compara- 
tively large  and  alternate  with  the  subradials  all  around. 

The  succeeding  radials  are  all  small,  more  or  less  rounded,  or  sometimes  an* 
gular,  and  always  free  or  form  no  part  of  the  walls  of  the  body,  those  of 
each  ray  being  distinctly  separated  by  more  or  less  wide  interradial  spaces. 
The  number  of  these  free  pieces  varies  from  two  to  some  six  or  seven  to  the 
ray,  the  number  being  generally  different  in  the  different  rays  of  the  same  in- 
dividual. The  arms  are  slender,  more  or  less  bifurcating  and  ronnded  or  some- 
times angular,  and  always  composed  of  a  single  series  of  pieces  provided  with 
a  deep  ambulacral  furrow  along  the  ventral  or  inner  side,  and  apparently  with- 
out tentacula  (pinnulee)  along  its  margins.  The  column  is  generally  if  not 
always  round  and  pierced  by  a  small  canal,  and  not  divisible  into  five  sections 
longitudinally. 

The  vault  in  this  genus  is  always  much  depressed,  never  being  extended  up- 
ward in  the  form  of  a  large  poriferous  trunk,  or  so-called  proboscis,  as  we  see 
in  the  typical  forms  of  Poteriocrinus.  It  is  very  rarely  preserved  in  the  specimens 
as  usually  found,  but  according  to  Phillips'  and  Austin's  figures  of  C.pUnuu  it 
would  appear  to  be  provided  with  a  lateral  proboscis,  or,  more  properly  as  wo 
think,  anal  tube  and  an  apparent  central  oral  aperture.  From  specimens  of  C. 
malvaceus  and  C.  loicenng,  however,  which  we  have  had  an  opportunity  to  ex- 
amine in  Mr.  Wachsmuth'g  collection  and  have  described  in  another  place,  we 
are  satisfied  that,  in  these  species  at  least,  which  appear  to  be  typical  exam- 
ples of  the  genus,  the  apparent  central  opening  is  closed  by  vault  pieces,  in  per- 
fect specimens.  These  central  pieces,  however,  are  more  liable  to  be  removed 
by  any  accident  than  the  five  larger  surrounding  pieces,  because  the  latter  are 
more  deeply  inserted,  in  order  to  permit  the  five  rather  large  ambulacral  canals, 
extending  inward  from  the  arm  bases,  to  pass  over  them,  or  rather  along  the 
upper  side  of  the  sutures  between  them,  while  these  furrows  pass  in  under  the 
pieces  forming  the  centre  of  the  vault,  which  are  consequently  less  firmly 

fixed. 

As  we  have  not  had  an  opportunity  to  examine  the  original  typical  speci- 
mens of  C.  planus,  figured  by  Phillips  and  Austin,  we  of  course  cannot  assert 
positively  that  the  vault  of  these  types  was  constructed  like  that  of  the  Iowa 
species  we  have  described,  but  we  are  strongly  inclined  to  believe  such  was 
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really  the  case,  and  that  the  apparent  central  opening  was  closed  by  vault 
pieces  when  the  specimen  was  entire. 

Of  the  American  species  presenting,  so  far  as  known,  the  characters  of  this 
genus  as  properly  restricted,  the  following  examples  may  be  mentioned,  though 
the  Tault  of  only  the  first  two  of  these  species  is  yet  known  to  us,  viz.,  C.  mcU- 
ffoeeusj  Hall,  C.  loweMU^  Owen  and  Shumard,  C  (Poleriocrintu)  Barritii^  C.  vim- 
nalis^  C.  lamellosus^  C,  dwaricatut  and  C.  rolundatusy  Hall ;  also  C.  Saffordi  and 
perhaps  C.  Farleyi,  M.  and  W.,  and  C,  rigiduty  White. 

*  New  speeiet, 

Ctathocrinitbs  FRAGILI8,  M.  and  W. 

Body  subsphseroidal,  a  little  oblique,  rather  regularly  rounded  to  the  column 
below,  from  near  the  middle,  and  a  little  contracted  above  ;  composed  of  remar- 
kably thin  plates.  Facet  for  the  attachment  of  the  column  not  excavated  and  very 
small.  Base  having  the  form  of  a  very  shallow,  subpentagonal  basin  ;  basal 
pieces  with  a  general  subquadrangular  form,  but  really  pentagonal,  from  the 
slight  truncation  of  their  smaller  inner  ends  at  their  connection  with  the  column. 
Subradial  pieces  comparatively  large,  hexagonal,  excepting  the  one  on  the 
anal  side,  which  is  larger  than  the  others  and  heptagonal  in  outline.  First 
radial  pieces  rather  smaller  than  the  largest  subradials,  somewhat  wider  than 
high,  with  a  general  subpentagonal  form  ;  all  strongly  incurved  above  between 
the  free  radials ;  facet  for  the  reception  of  the  second  radials  about  one-third 
the  breadth  of  the  first  radials  and  rather  deeply  excavated.  Anal  piece  rather 
smaller  than  the  first  radials,  longer  than  wide,  irregularly  hexagonal  and  sup- 
porting the  outer  side  of  the  ventral  tube  (proboscis),  which,  like  the  body,  is 
composed  of  very  thin  plates.  Second  (first  free)  radials  very  small,  short 
and  not  always  extending  entirely  across  the  excavation  for  their  reception ; 
succeeding  radials,  excepting  the  last,  quadrangular,  as  viewed  on  the  outside, 
about  twice  as  wide  as  long,  and  abruptly  rounded  or  subangular  on  the  out- 
side ;  last  one  pentagonal  and  generally  a  little  longer  than  the  others.  Of 
these  free  radials  four  may  be  counted  in  one  of  the  posterior  rays,  six  in  the 
other,  three  in  one  of  the  lateral  rays,  and  seven  in  the  anterior  ray. 

Arms  at  their  origin  on  the  last  radials  rather  divergent,  and  in  one  of  tb'e 
posterior  rays  seen  to  bifurcate  on  the  sixth  piece,  above  which  one  of  the 
divisions  can  be  traced  to  the  sixth  piece  without  farther  bifurcation,  though 
there  are  probably  other  divisions  beyond ;  arm  pieces  about  as  long  as  wide, 
and,  like  those  of  the  free  radials,  all  deeper  than  wide,  and  profoundly 
grooved  within  for  the  reception  of  the  ambulacral  organs.  Surface  smooth 
or  only  very  finely  granular. 

Height  of  body,  0*60  inch  :  greatest  breadth  of  same,  about  O-lh  inch. 

This  species  is  related  to  C.  rotundatus,  Hall,  but  not  only  differs  in  having 
its  free  radial  series  much  stouter  (judging  from  the  facets  for  their  reception 
in  the  typical  specimen  of  that  species  now  before  us^,  but  in  having  all  of  its 
body  plates  very  decidedly  thinner,  while  its  first  raaials  also  differ  in  curving 
strongly  inward,  between  the  bases  of  the  free  rays.  It  likewise  comes  from 
the  lower  division  of  the  Burlington  beds,  while  the  rolundatus  came  from 
the  upper,  and  it  has  been  found  that  scarcely  any  of  the  species  are  common 
to  those  two  horizons. 

Locality  and  po«t<tVm.-*Bnrlington,  Iowa ;  lower  part  of  Burlington  limestone. 
Mr.  Wachsmuth's  collection. 

Ctathocrinitbs  tbnuidacttlus,  M.  and  W. 

Body,  exclusive  of  the  free  rays,  deeply  cup-shaped,  rounded  below,  com- 
posed of  moderately  thick  plates  for  a  true  Cyatkocrinus.  Column  compara- 
tively rather  stout,  composed  near  the  base  of  alternately  thin  and  somewhat 
thicker  pieces,  the  latter  of  which  project  a  little  and  seem  to  show  a  slight 
tendency  to  become  minutely  nodular  ;  central  canal  distinctly  pentapetalous 
in  the  form  of  its  cross  section.    Base  unknown  (being  accidentally  shoved 
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into  the  body  with  the  end  of  the  coloma  in  the  specimen  studied).  Snbr*- 
dials  of  moderate  size,  those  seen  hexagonal.  First  radials  somewhat  larger 
than  the  subradials,  a  little  wider  than  long,  with  a  general  subpentagonal 
form  ;  facet  for  the  reception  of  the  second  radials  about  one-third  as  wide  as 
the  upper  side  of  the  plate  and  excavated .  about  one-third  of  the  wajr  down. 
Second  radial  pieces  very  small,  wider  than  lonfi:,  and  with  the  succeeding  ra- 
dials curving  outward.  Third  radial  in  one  of  the  rajs  nearly  as  long  as  wide, 
expanded  above  and  contracted  below,  and  in  this  ray  surmounted  by  a  fourth, 
which,  like  the  third  in  each  of  the  only  two  other  rays  seen,  is  a  tfiangolar 
axillary  piece,  on  which  the  arms  rest,  the  upper  angle  being  acute  and  so  pro- 
duced as  entirely  to  separate  the  arm-bases,  while  the  lateral  slopes,  on  which 
the  arms  rest,  are  distinctly  concave.    Anal  piece  unknown. 

Arms  distinctly  divergent  at  their  origin  on  the  last  radials,  as  well  as  at 
their  succeeding  bifurcations,  dividing  on  the  third  piece  in  two  of  the  rays 
seen,  and  on  the  fourth  in  another,  the  pieces  being  rounded,  nearly  as  wide  as 
long,  somewhat  constricted  in  the  middle  and  a  little  dilated  at  their  upper 
ends,  while  all  of  the  axillary  pieces  at  the  various  bifurcations  have  much  the 
same  form  as  the  last  free  radials.  Beyond  the  first  bifurcations  mentioned, 
above  the  last  free  radials,  several  of  the  arms  are  seen  to  bifurcate  again  on 
the  fifth  piece  and  twice  to  three  times  more  at  various  distances  above,  while 
they  all  gradually  decrease  in  thickness  with  each  bifurcation  until  they  be- 
come much  attenuated,  though  the  pieces  of  which  they  are  composed  main- 
tain their  length  to  such  a  degree  that  those  of  the  smaller  divisions  are  near- 
ly twice  as  long  as  wide. 

Surface  of  body  plat-es  slightly  beveled  at  the  sutures  and  more  or  less 
roughened  by  small  ridges  or  nodes,  which  on  the  subradial  pieces  present 
the  appearance  of  nearly  continuous,  radiating,  somewhat  nodulous  ridges, 
while  those  of  the  first  radials  have  more  the  character  of  irregrularly  disposed 
nodes. 

Length  of  body  below  the  top  of  first  radial  pieces,  0*40  inch  ;  breadth  of 
same  about  0*64  inch  ;  length  of  arms  from  their  origin  on  the  last  radials  at 
least  2  inches  and  perhaps  a  little  more. 

This  species  seems  to  be  more  nearly  allied  to  specimens  in  Mr^  Wachs- 
muth*s  collection  that  have  been  identified  with  Poteriocrinus  Barrisi,  Hall,  than 
to  any  other  form  with  which  we  are  acquainted.  It  differs  entirely,  however, 
in  its  sculpturing,  that  species  having  its  body  plates  marked  with  numerous, 
rather  fine,  thread-like,  radiating  costae.  The  arms,  however,  are  more  similar 
to  those  of  our  species,  though  they  are  rather  stouter  below  in  the  latter. 

We  have  not  had  an  opportunity  to  see  the  type  of  Poteriocriniu  Barriti^  but 
the  form  in  Mr.  Wachsmuth's  collection,  referred  to  that  species  by  all  the 
Burlington  Geologists,  is  a  true  Cyathocrinus^  or  more  properly  CyathoeriniUt, 

Locality  and  position. — Lower  division  of  the  Burlington  beds  (Lower  Carbo- 
niferous) at  Burlington,  Iowa.    Mr.  Wachsmuth's  collection. 

Genus  BARYCRINUS,  Wachsmuth,  MS. 

(HdLfuTi  heavy;  x^W,  a  lily ;  in  allusion  to  the  ponderous  nature  of  the  plates 
and  arms.) 

Amongst  the  various  American  Carboniferous  species  that  have  been  re- 
ferred by  different  authors  to  the  genus  Ct/athoerintu,  there  is  a  group  of  spe- 
cies which,  although  agreeing  with  that  genus  almost  exactly  in  the  number  and 
arrangement  of  the  pieces  composing  the  body  below  the  top  of  the  first  radials, 
that  still  differs  in  several  rather  strongly-marked  characters.  In  the  first 
place,  these  species  are  all  more  robust,**^  and  have  distinctly  thicker  and  more 
ponderous  plates  and  arms  than  in  the  typical  forms  of  Cyafhoerinus,  They 
also  differ  in  generally  having  a  more  or  less  developed,  quadrangular  subanal 

*  Some  of  tbera  attain  the  gigantio  sUe  of  more  than  3*26  Inches  in  breadth  of  body. 
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piece,  inserted  obliquely  under  one  side  of  the  first  radial  of  the  right  posterior 
raj,  and  connecting  with  the  only  other  anal  piece  above  by  a  short  oblique 
truncation  of  its  right  lower  margin.  This  subanal  piece  varies  in  its  propor- 
tional size,  even  in  di£ferent  individuals  of  the  same  species,  and  is  sometimes 
Tery  small,  or  even  occasionally  Tf  anting,  while  it  is  very  rarely,  if  ever, 
large  enough  to  separate  the  first  radial  and  the  true  anal  piece  above 
entirely  from  each  other.  A  more  constant  difierence,  however,  is  the  uniform 
presence  of  but  two  of  the  free  primary  radial  pieces  to  each  ray  (instead  of  an 
irregular  .number),  excepting  perhaps  sometimes  in  the  anterior  ray,  where 
there  may  be  one  or  two  more.  These  free  radials  are  also  proportionally  wider 
and  shorter  than  in  the  typical  forms  of  Cyathoerinut^  particularly  the  second 
radial,  which  is  often  so  short  and  wide  as  to  present  a  nearly  transversely 
linear  appearance,  as  seen  on  the  outer  side. 

As  in  Cyathoerinusj  the  species  of  this  group  have  their  arms  and  all  their 
divisions  composed  each  of  a  single  series  of  pieces,  apparently  without  pin- 
nulse ;  but  here  these  pieces  are  always  very  much  stouter,  distinctly  rounded, 
and  only  provided  with  comparatively  very  small,  or  almost  linear  ambulacra! 
furrows.  Again,  they  present  marked  differences  in  their  method  of  division. 
That  is,  instead  of  regularly  dichotomizing,  so  as  to  form  equal  divisions  more 
or  less  frequently  subdividing  in  the  same  way,  the  subdivisions  regularly  di- 
minishing in  thickness,  they  are  often  simple  from  their  origin  on  the  last  ra- 
dials, and  merely  give  off  along  their  inner  lateral  margins,  at  regular  intervals, 
alternately  on  opposite  sides,  stout,  rounded,  simple  armlets.  In  some  instances 
one  arm  of  each  lateral  ray,  and  sometimes  one  of  each  posterior  ray,  dichoto- 
mizes once  or  oftener,  but  even  in  these  cases  the  other  arms  remain  simple, 
and,  like  the  principal  branches  of  those  that  bifurcate,  merely  throw  off  alter- 
nately, at  regular  intervals  along  their  inner  lateral  margins,  stout  armlets.  If 
these  armlets  in  this  group  performed  the  same  ofiices  as  pinnulse  in  other 
Crinoids,  as  we  have  every  reason  to  believe  the  ultimate  subdivisions  of  the 
arms  in  Cyathocrmua  proper  did,  the  sacks  for  the  reception  of  the  ova  must 
have  protruded  considerably  beyond  the  edges  of  the  merely  linear  ambulacral 
furrows. 

In  the  column  of  Baryerinu*  we  also  observe  some  more  or  less  defined  differ- 
ences from  that  of  Cyatkocrimu,  For  instance,  in  the  former  group  it  is  pro- 
portionally stouter,  with  a  much  larger  canal,  which  is  also  rarely,  if  ever, 
perfectly  round,  but  apparently  always  obtusely  subpentagonal.  But  the  most 
remarkable  difference  consists  in  its  being  often  divisible  longitudinally  into 
five  sections  in  Barycrinut,  This  character  is  not  always  well  marked,  being 
apparently  sometimes  obliterated  by  the  sutures  becoming  anchylosed.  In 
some  cases,  however,  it  is  so  strongly  defined  that  we  find  the  column  with 
these  sutures  more  or  less  separated  along  its  entire  length,  and  in  some  spe- 
cies there  were  apparently  pores  passing  through  these  sutures  to  the  cavity 
within.  We  are  aware  that  several  other  types  of  Crinoids  had  the  column  in 
this  way  divisible  into  five  parts  longitudinally,  but  we  have  not  seen  any  in- 
dications of  it  in  the  typical  forms  of  the  genus  CyathocrinuM. 

In  regard  tothe  vault  of  this  group  nothing  is  known,  not  a  single  individual 
of  the  numerous  specimens  belonging  to  various  species  hitherto  found,  show- 
ing, so  far  as  we  are  aware,  any  traces  of  it.  From  this  very  fact,  however,  it 
seems  probable  that  its  vault  differed  from  that  of  Cyathoerinus  proper  in  being 
merely  a  soft  ventral  disc,  without  any  covering  of  calcareous  plates.  If  it 
had  possessed  the  power  of  secreting  vault  pieces,  it  seems  probable,  from  the 
thick  ponderous  nature  of  all  its  other  parts,  that  these  would  have  been  suffi- 
ciently firm  to  have  been  found  in  place,  in  some  of  the  numerous  specimens 
now  known.  In  addition  to  this,  the  upper  inner  edges  of  the  first  radial  pieces, 
on  each  side  of  the  free  radials,  are  beveled  off  to  an  obtuse  edge,  and  show  no 
facets  for  the  attachment  of  vault  pieces. 

Whatever  may  be  thought  in  regard  to  this  group  being  entitled  to  rank  as 
a  distinct  genus,  or  as  a  subgenus,  from  CyathoerinuSf  we  can  only  say  that  the 
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▼arions  species  of  the  two  groups  can  be  as  readily  separated,  eren  withoat 
specimens  showing  the  arms,  as  those  of  any  other  two  allied  genera.  Indeed, 
they  can  be  far  more  readily  separated  than  Scaphiocrimu  and  2f€aerimu,  or 
than  the  former  can  in  all  cases  be  separated  from  Poteriocrimu. 

Believing  that  a  systematic  classification  of  the  Crinoidea  really  requires  the 
separation  of  the  group  under  consideration  from  the  types  for  which  the  naiae 
Cyathocrintu  was  originally  proposed,  we  cheerfully  adopt  for  it  Mr.  Wach- 
Bmuth's  appropriate  manuscript  name,  Baryeriwus,  Mr.  Wachsmuth  refers  to 
this  group  the  following  species,  the  first  of  which  he  regards  as  the  typical 
form, — viz. :  B.  apurhUy  B.  crasaibraehiaiusy  B,  intlUUtUj  B.  tumidus,  B.  magittgr^ 
B.  Hoveyif  B.  lattu^  B.  Ijyoni^  B,  tculpUlit^  B.  Thomm  and  B,  protuberams,  all  de- 
scribed by  Prof.  Hall  under  the  name  Cyathoennua  ;  also  B,  comutua  (=:€^dtko- 
crnuu  eornututj  Owen  and  Shumard). 

We  likewise  place  in  this  group  our  B.  Wdehamut/iif  B.  angulatus  and  B.  wb- 
tumidutj  all  of  which  were  originally  described  by  us  under  the  name  Cyatko* 
eriniu.  It  is  possible  our  Cyathocrintu  f  Sanyamonens  msj  belong  here,  as  it 
has  the  same  thick  body  plates,  as  well  as  the  small  quadrangular  intercalated 
subanal  piece.  Still,  as  all  its  first  radial  pieces  are  evenly  truncated,  their 
entire  breadth  straight  across  above,  and  provided  with  a  transverse  furrow,  as 
if  for  the  articulation  of  the  second  radials,  it  is  probable  these  and  the  succeed- 
ing radials  and  arms  (which  are  unknown)  had  a  different  structure  and 
arrangement.  It  is  certainly  not  a  true  Cyathocrintu^  however,  as  properly  re- 
stricted, but  more  probably  belongs  to  an  undescribed  genus. 

Bartcrinus  m agmifiodb,  M.  and.  W. 

Body  attaining  a  gigantic  size,  cup-shaped,  or  widening  rather  rapidly,  with 
moderately  convex  sides  from  the  column  to  the^  top  oi  the  first  radials.  Base 
shallow,  basin-shaped,  or  about  four  and  a  half  times  as  wide  as  high,  with  a 
large  concave  facet  for  the  attachment  of  the  column,  and  a  large,  obscurely 
five-lobed  perforation  for  the  connection  of  the  central  cavity  of  the  column 
with  the  visceral  cavity  of  the  body.  Basal  pieces  regularly  pentagonal.  Sub- 
radial  plates  about  five  or  six  times  as  large  as  the  basal  pieces,  as  wide  as 
long  or  slightly  wider,  all  regularly  hexagonal,  excepting  one  on  the  anal 
side,  which  is  a  little  shorter  than  the  others,  and  truncated  abore  for  the  re- 
ception of  the  anal  piece,  so  as  to  present  a  general  heptagonal  outline.  First 
radial  pieces  about  one- third  wider  than  high,  and  larger  (particularly  wider) 
than  the  subradials,  each  presenting  a  general  pentagonal  outline,  and  pro- 
vided with  a  rather  shallow,  outward  sloping,  concare  facet,  occupying  more 
than  one-third  its  entire  breadth,  for  the  reception  of  the  succeeding  radials. 
Second  radial  pieces  very  much  smaller  than  the  first,  extremely  short,  or  only 
about  one-fouith  as  long  in  the  middle  as  wide,  and  becoming  much  thinner, 
or  wedge-shaped,  on  each  side.  Third  radials  a  little  longer  in  proportion  to 
their  breadth  than  the  second,  and  presenting  a  subtrigonal  outline,  supporting 
on  their  sloping  upper  sides,  broad,  short,  rounded  arm-pieces.  Anal  piece 
about  half  as  wide,  and  nearly  of  the  same  length  as  the  first  radials,  and 
subquadrangular  in  form.  Surface  marked  with  small  pustules,  which  often 
become  confiucnt,  so  as  to  produce  a  peculiar  corrugated  roughness,  some- 
what similar  to  the  ornamentation  we  see  on  the  body  plates  of  the  true 
AmphoracrintiSf  but  coarser. 

Breadth  of  body  3-33  inches ;  height  of  do.,  2*20  inches ;  breadth  of  base,  0*60 
inch  ;  breadth  of  facet  for  the  reception  of  the  column,  0*85  inch  ;  do.  of  largest 
first  radial  piece,  1*70  inches;  height  of  same,  1*30  inches.  Thickness  of  one 
of  the  arms  at  base,  0-70  inch. 

This  splendid  Crinoid  was  found  by  Mr.  Green,  of  the  Illinois  Survey,  with 
its  plates  detached  and  lying  near  together  in  the  ratlier  soft  matrix.  After 
working  out  the  pieces,  we  succeeded  in  building  up  the  entire  body  to  the 
third  radials  and  first  arm-pieces,  inclusive,  excepting  the  anal  piece,  which 
was  not  found.     It  presents  a  very  striking  appearance,  and  is  the  largest  Cri- 
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noid  we  have  ever  seen.  If  its  arms  were  as  long  in  proportion  as  those  of 
some  other  species  of  this  group,  they  must  have  been  near  twelve  inches  in 
lengthy  and  with  its  colamn,  body  and  arms  together,  it  may  have  been  more 
than  four  feet  in  height.  It  is  evidently  related  to  Barycrinut  magistery  Hall 
(sp.),  but  differs  from  that  species,  the  type  of  which  is  now  before  us,  in  having 
its  surface  roughened  by  numerous  small  pustules,  showing  a  tendency  to  run 
together  into  vermicular  markings,  with  an  obscure  effort,  on  some  of  the 
plates,  to  assume  a  radiating  arrangement.  It  is  true,  the  typical  specimen  of 
B,  magUter  consists  of  only  the  basal  pieces  and  a  portion  of  the  column,  but 
these  basal  plates  show  no  traces  of  the  peculiar  surface  markings  seen  even 
on  the  base  of  our  species,  while  we  have  before  us,  from  the  same  original 
locality,  another  specimen  of  that  species,  consisting  of  the  whole  body,  in  a 
flattened  and  crushed  condition,  and,  although  the  surface  of  its  plates  is  well- 
preserved,  they  show  no  indications  whatever  of  the  surface  markings  seen  on 
our  species. 

Those  who  give  a  wide  latitude  to  genera  will  probably  not  regard  such 
forms  as  this  us  being  generically  distinct  from  Cyathocrimu ;  even  if  that  view 
should  ultimately  prevail,  however,  we  should  insist  upon  their  separation  as 
a  strongly  marked  subgenus,  and  continue  to  write  the  name  of  our  species 
Cyathoerinitea  [Baryerinua)  moffnificus. 

Locality  and  position. — Henderson  county,  near  Biggsville,  Illinois;  from  the 
Keokuk  group  of  the  Lower  Carboniferous. 

Babtcrinus  Hovbti,  var.  Hebculbus. 

Amongst  other  Crinoids  from  Crawfordsville,  Indiana,  we  have  before  us 
several  very  large,  fine  specimens,  agreeing  well  with  Prof.  Hall's  description 
of  his  Cyathocrinus  Hoveyi  (Bost.  Jour.  Nat.  Hist  vol.  vii,  p.  293),  excepting  in 
some  important  points  in  the  structure  of  the  arms.  We  suspect  that  these 
specimens  are  specifically  distinct,  but  as  neither  any  measurement,  nor  figures 
of  the  C  Hoveyit  have  yet  been  published,  we  cannot  feel  quite  sure  of  this,  and 
therefore  place  them,  provisionally,  as  a  variety  of  the  species  Hoveyi^  under 
the  name  HereuUuSj  which  we  propose  to  retain  for  the  species  if  the  differences 
to  be  noted  arc  found  to  be  constant,  and  of  specific  value. 

The  differences  to  which  we  allude  are  the  following :  In  C,  Hoveyi  the  arms 
of  the  antero-lateral  rays  are  said  to  *'  have  the  anterior  division  twice  bifur- 
cating, above  which  the  divisions  give  off  branchlets,  and  the  same  feature 
marks  the  entire  length  of  the  lateral  arm  of  the  antero-Iateral  ray,  which  is 
smaller  than  the  other."  In  the  specimens  before  us,  the  anterior  lateral  rays 
have  each  iht  potterior  division  bifurcating  once  near  the  base,  while  the  ante- 
rior division  is  Btmple^  and  larger^  instead  of  smaller,  than  the  other.  Again, 
the  Jfoveyi  is  said  to  have,  "  in  the  postero-lateral  arms,  the  lateral  division  of 
the  rays  bifurcating  on  the  fourth  piece,  above  which  branchlets  are  thrown 
off,  as  in  the  others."  In  the  specimens  before  us,  however,  both  arms  of  the 
posterior  rays  are,  like  those  of  the  anterior  ray,  and  one  of  each  lateral  (or 
anterior  lateral)  rays,  simple  from  their  origin  on  the  third  radials,  very  long, 
stout,  and  give  off  along  their  inner  lateral  margins  stout,  simple  armlets,  al- 
ternately at  regular  intervals.  As  we  have  seen  several  specimens  all  agreeing 
in  these  characters,  we  are  inclined  to  think  this  may  bo  a  specific  difference. 

In  one  of  the  specimens  before  us  the  body  measures  1*10  inches  from  the 
base  to  the  top  of  the  first  radials,  and  about  1-40  inches  in  breadth.  The  arms 
show  a  length  of  4  inches,  and  are  broken  at  the  ends,  so  as  to  appear  to  have 
been,  when  entire,  nearly  one  inch  longer.  They  are  very  straight,  nearly 
cylindrical,  and  measure  0*22  inch  in  diameter  near  the  middle,  where  each  arm- 
piece  measures  about  0*15  inch  in  length,  and  the  lateral  armlets  nearly  the 
same  in  diameter. 

Genus  NIPTEROCRINUS,  Wachsmuth,  MS. 
(atjrriff  a  washing  vessel ;  x^/yer,  a  lily ;  in  allusion  to  its  basin-shaped  body.) 
Mr.  Wachsmuth  has  proposed  the  above  name,  in  manuscript,  for  a  type 
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agreeing  with  Cyathoerinut  proper  in  the  thinness  of  its  body  plates,  in  the  na- 
ture of  the  bifurcations  of  its  arms,  and  apparently  in  the  general  structure  of 
its  body,  excepting  that  it  has  no  anal  plate,  the  first  radials  being  larg^,  wide, 
and  in  contact  all  around,  so  as  to  leave  no  spaces  for  anal  or  interradial 
pieces.  The  succeeding  radials  after  the  first  are  comparatirely  small,  and 
number  from  three  to  four  (so  far  as  yet  known)  to  each  ray,  the  first  always 
resting  in  rounded  sinuses  in  the  upper  edge  of  the  large  first  radials,  much  at 
in  CyathocriniUj  excepting  that  these  free  radials  are  very  short,  more  as  we  see 
in  Baryerinui.  They  differ,  however,  from  those  of  both  Cyaihocrmut  and  B*' 
rycrintUf  in  each  having  its  lower  edge  along  the  outer  side  of  the  arms  pro- 
duced downward,  into  a  corresponding  sinus  in  the  upper  outer  edge  of  each 
succeeding  piece  below,  so  as  to  present  much  the  appearance  seen  in  the  arms 
of  Tazocrinutf  Onychoerinua  and  Forbuiocrintu^  excepting  that  the  produced  part 
does  not  seem  to  be  separate  patelliform  pieces,  but  merely  the  downward 
produced  lower  outer  edge  of  each  arm-piece  itself. 

None  of  the  specimens  yet  found  show  the  rmmber  of  basal  pieces,  but  we  can 
see  that  its  body  is  composed  of  small  basals,  with  five  welUdeveloped  subra- 
dials  of  uniform  shape,  and  five  large  first  radials.  This  structure  of  the  body, 
it  will  be  seen,  is  exactly  that  of  EritoerinvUy — that  is  if  the  base  is  composed 
of  five  pieces,  which  is  very  probable.  The  whole  structure  and  aspect  of  the 
parts  above,  however,  is  entirely  different  in  these  groups,  since  in  Uritacrmmt 
there  are  always  but  two  primary  radial  pieces  to  each  ray,  while  the  second 
radials  are  as  large  as  the  first,  and  iustead  of  merely  resting  in  small  sinuses 
in  the  upper  part  of  the  latter,  the  two  artieulale  together  by  straight  edges 
across  their  entire  breadth,  the  articulating^ edges  being  always  provided  with 
a  crenated  transverse  ridge  and  furrows.  The  arms  of  Erigociinut  are  also 
much  stouter,  and  present  none  of  the  characters  of  the  type  under  considera- 
tion, while  all  of  its  body  and  arm  pieces  also  differ  in  being  very  thick. 

It  is  an  interesting  fact  that  the  column  of  the  genus  here  described,  as  well 
as  its  arms,  present  a  striking  similarity  to  that  of  Taxoerinu*  and  allied  groops, 
being  round,  and  composed  near  the  body  of  exceedingly  thin  pieces,  connect- 
ing by  crenate  surfaces,  and  provided  with  a  comparatively  small  central 
canal.  Notwithstanding  these  points  of  resemblance,  however,  to  TazocrtniUj 
it  is  evident  that  this  group  is  more  nearly  allied  to  Cyathocrinu:  If  it  has,  at 
seems  to  be  the  case,  five  basal  pieces,  the  formula  of  the  genus  would  be  at 
follows: 

Basal  pieces  5  ;  subradials  5,  all  of  the  same  form  ;  radials  4  to  5  X  ^i  the 
first  being  large  and  forming  the  larger  part  of  the  body,  the  others  small  and 
free  ;  anals  0 ;  interradials  0  ;  arms  bifurcating,  and  resembling  those  of  TVzzo- 
crinu8. 

Some  five  or  six  specimens  of  this  type  show  that  the  absence  of  anal  pieces 
is  not  an  abnormal,  but  a  constant  character. 

NiPTERocRiNDS  Wacbsmuthi,  M.  and  W. 

Body  rather  deeply  basiu-shaped,  or  a  little  more  than  twice  as  wide 
as  high,  rounding  under  from  the  top  of  the  first  radials  to  the  column. 
Bdse  small,  fiat,  and  nearly  hidden  by  the  column.  Subradial  pieces 
of  moderate  size,  somewhat  wider  than  long,  and  all  pentagonal,  there 
being  no  visible  angle  at  the  middle  of  the  under  side  of  any  of  them.  First 
radials  comparatively  very  large,  or  about  three  times  the  size  of  the  subradi- 
als, twice  as  wide  as  high,  and  all  alike  pentagonal ;  while  each  is  provided 
with  a  rather  deep  rounded  sinus  above,  equaling  about  one-third  of  its  breadth, 
for  the  reception  of  the  succeeding  radials,  on  each  side  of  which  its  upper 
margin  is  nearly  straight,  horizontal,  and  not  incurved.  Second  radials  so  short 
Hs  scarcely  to  fill  the  sinus  in  the  upper  side  of  the  first,  and  owing  to  the  con- 
cave outline  above,  often  presenting  a  narrow  transversely  crescentic  form. 
Third  and  fourth  radials  (where  there  are  five)  very  short,  or  several  times  as 
wide  as  long,  and  usually  somewhat  arcuate  inversely.    Last  (fourth  or  fifth) 
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mdials  a  little  longer  than  the  next  below,  and  generally  trigonal  or  snbpen- 
tagonal  (the  upper  angle  being  somewhat  salient),  and  supporting  the  arms  on 
its  sloping  sides.  Arms  rounded,  rather  divergent,  and  bifurcating  on  the  sixth 
or  seventh  piece  above  their  bases,  and  again  once  or  oftener  farther  up,  the 
divisions  above  each  bifurcation  being  about  half  as  large  as  the  main  arm 
below ;  arm>pieces  about  twice  as  wide  as  long,  not  wedge-shaped,  but  all 
showing  the  downward  curvature  quite  distinctly,  and  slightly  constricted  on 
each  side.  Surface  merely  finely  granular,  and  the  plates  of  the  body  neither 
beveled  nor  tumid.  Column  composed  of  such  thin  pieces  that  about  fifteen  of 
them  may  be  counted  in  a  length  equaling  its  own  thickness,  near  the  base. 

Height  of  body  of  the  largest  specimen  to  top  of  first  radials,  about  0*43  inch  ; 
breadth  near  1  inch. 

Thickness  of  column  of  same,  near  base,  0*20  inch  ;  diameter  of  its  subpen- 
tagonal  canal,  005  inch. 

This  Crinoid  is  so  unlike  all  others  known  to  us,  that  it  is  scarcely  necessary 
to  compare  it  with  any  of  the  described  forms.  The  specific  name  is  given  in 
honor  of  Mr.  Charles  Wachsmuth,  the  author  of  the  genus,  to  whom  we  are  in- 
debted for  the  loan  of  the  typical  specimens. 

Locality  andpoaition. — Upper  Burlington  beds  of  the  Lower  Carboniferous. 
Burlington,  Iowa. 

Mr.  Wachsmuth's  collection. 

Genus  CATILLOCRIXUS,  Troost. 

Catillocbinus  BftADLiYi,  M.  and  W. 

Body  small,  basin-shaped  or  rather  broadly  truncated  below  for  connection 
with  the  column,  and  moderately  expanding  upward  to  the  top  of  the  radials 
supporting  the  arms.  Lower  series  of  plates  visible  around  the  top  of  the 
column,  anchylosed  together,  and  presenting  the  form  of  a  broad  low  dish, 
many  times  wider  than  high,  with  the  margins  sinuous  above  for  the  reception 
of  the  next  range  of  pieces.  Succeeding  range  of  plates  presenting  the  usual 
irregular  form  of  the  genus,  two  of  them  being  much  larger  than  the  others, 
very  wide  at  the  top,  and  supporting  nearly  or  quite  all  of  the  arms  ;  between 
these  on  one  side  there  is  a  much  smaller  triangular  piece  on  the  same  range, 
and  extending  up  as  high  as  the  others,  but  so  narrow  at  the  top  that  it  could 
not  have  supported  more  than  one  or  two,  if  any,  of  the  small  arms.  On  the 
opposite  side  there  are  two  other  small  intercalated  pieces,  the  smaller  of  which 
is  triangular  and  scarcely  extends  up  to  the  top  of  the  cup,  while  the  otber  is 
oblong,  extends  to  the  top  of  the  cup,  and  supports  either  another  somewhat 
smaller  (anal  ?)  piece  above,  or  the  base  of  an  arm  mncb  larger  than  the  others. 
Arms  about  44,  in  contact  at  their  bases,  and  all  slender  and  composed  of 
joints  two  or  three  times  as  long  as  wide.  Surface  smooth.  Column  compara- 
tively very  large  (circular?),  with  a  large  round  central  canal,  and  composed 
near  the  base  of  rather  thin  pieces  of  uniform  size. 

Height  of  body,  0*18  inch;  breadth  at  top,  0  24  inch  ;  breadth  of  column  at 
the  base  of  the  body.  013  inch. 

This  species  will  be  at  once  distinguished  from  C.  Tennetseem  of  Troost  by 
its  much  smaller  size,  and  smooth  instead  of  coarsely  granular  plates.  It  is 
much  more  nearly  allied  to  our  (J.  Wachsmuthi^  from  the  Burlington  group,  but 

ibody  is  less  expanded  at  the  top,  and  it  also  differs  in  having  a  compara- 
tively large  anal  7  piece,  or  larger  arm,  between  the  others  on  one  side.  Named 
in  honor  of  Prof.  Frank  H.  Bradley,  of  Hanover  College,  late  of  the  Illinois 
Geological  Survey,  who  discovered  the  only  specimen  known. 

Locality  and  position. — Crawfordsville,  Indiana ;  Keokuk  division  of  Lower 
Carboniferous  series. 

Genus  DICHOCRINUS,  Munster. 

DicaocRiNus  BXPANsus,  M.  and  W. 
Body  expanding  rather  rapidly  from  the  facet  for  the  attachment  of  the  col- 
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umn,  to  the  top  of  the  base,  and  still  more  rapidly  from  there  to  the  top  of  the 
first  radials,  so  as  to  make  the  breadth  at  the  latter  point  aboat  twice  the 
height.  Base  forming  less  than  half  the  height  of  the  body,  somewhat  basin- 
shaped,  though  narrow  below,  or  ornamented  with  small  irregular  wart-like 
nodes,  which  show  some  tendency  to  form  three  or  four  vertical  rows,  or  ridges 
on  each  basal  piece.  First  radial  pieces  comparatiTely  large,  somewhat  obloBg 
in  form,  being  longer  than  wide,  with  the  widest  end  above,  all  convex  along 
up  the  middle,  and  strongly  beveled,  or  excavated  along  the  satares  on  each 
side, — while  the  surface  of  each  is  ornamented  with  smidl,  irregular,  wart-like 
nodes,  similar  to  those  on  the  base ;  these  sometimes  coalesce  into  irregular 
ridges,  but  are  usually  arranged  in  three  rows,  starting  from  the  most  promi- 
nent upper  end  of  the  plates,  and  radiating  to  the  base ;  facet  for  the  receptidi 
of  the  second  radial  pieces  about  one-third  the  breadth  of  the  upper  end  of  the 
plates,  and  somewhat  excavated.  Anal  piece  of  much  the  same  size,  and 
general  nodose  appearance  as  the  first  radial  on  each  side,  but  somewhat  longer, 
and  having  an  irregular  hexagonal  form.  Second  radial  pieces  small,  about 
twice  as  wide  as  long,  and  more  or  less  quadrangular  in  form.  Third  radials 
slightly  larger  than  the  second,  with  a  pentagonal  form,  the  npper  sloping 
sides  supporting  the  first  division  of  the  arms. 

Arms  rounded,  composed  at  first  of  pieces  about  as  long  as  wide,  upon  the 
second  or  third  of  which  they  bifurcate,  the  outer  divisions  remaining  simple, 
and  the  inner  ones  bifurcating  again  on  the  second  or  third  piece,  the  outer 
division,  as  before,  remaining  simple,  and  the  inner  bifurcating  a  third  time  on 
the  second  pieces,  thus  making  in  the  posterior  rays  (the  only  ones  seen)  eight 
arms  to  each  ray,  or  forty  in  the  whole  series,  if  other  rays  have  the  same  num- 
ber. All  the  simple  arms  are  long,  slender,  rounded,  and  but  slightly  tapering; 
near  their  bases  they  are  each  composed  of  a  single  series  of  somewhat  wedge- 
formed  pieces,  but  gradually  pass  into  a  double  series  of  minute  interlocking 
pieces. 

Breadth  of  body,  0-98  inch  ;  height  about  0*43  inch.  Length  of  one  of  the 
simple  arms,  about  l'(>0  inches;  thickness  of  same  at  base,  0*05  inch. 

Associated  with  the  specimen  from  which  the  foregoing  description  was 
drawn  up,  several  other  imperfect  examples  were  found,  differing  more  or  less 
in  form  and  in  the  arrangement  of  their  ornamentation,  which  either  indicate 
considerable  variations  in  these  characters,  or  the  existence  of  several  allied 
species.  One  of  these  has  the  first  radial  and  anal  plates  more  abruptly  spread- 
ing, and  proportionally  wider  than  in  the  typical  form,  while  its  nodes  are  more 
coalcscent,  so  as  more  generally  to  run  into  continuous  ribs.  On  the  base,  for 
instance,  each  of  the  two  plates  has  three  somewhat  nodulous  vertical  ridges, 
with  intervening  rows  of  the  little  nodes,  while  the  three  rows  of  nodes  on  the 
first  radial  and  anal  pieces  often  run  together  so  as  to  form  mere  nodulous 
ridges.  It  is  possible  this  would  be  found  to  be  a  distinct  species,  if  we  could 
examine  a  specimen  showing  the  arms.  If  so,  it  may  be  called  D.  stelli/ormit, 
in  allusion  to  the  star-like  appearance  produced  by  its  spreading  first  radial 
pieces,  f7ith  their  little  ridges  running  outward  and  converging  to  the  outer 
extremity  of  each. 

In  another  individual  the  nodes  and  ridges  are  all  nearly  obsolete,  excepting 
a  few  of  the  former,  which  are  very  prominent  at  the  middle  of  the  outer  ends 
of  the  first  radials;  while  another  has  a  single  prominent  node  near  the  small 
facet  in  each  first  radial,  for  the  reception  of  the  second,  with  a  few  irregularly 
scattering  nodes  on  other  parts,  and  slender,  obscure,  nodular  ridges  near  the 
lateral  margins.  From  the  general  appearance  of  these  specimens,  we  are 
rather  inclined  to  the  opinion  that  they  are  all  varieties  of  one  variable  species. 

Locality  and  pontion. — Same  as  last. 

Genus  DORYCRINUS,  Roemer. 

In  the  second  volume  of  the  Reports  of  the  Geological  Surrey  of  Illinois,  we 
distinctly  recognized  the  Dorycrinus  group  as  forming  a  well-defined  genus, 
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clearly  separated  from  Actinoerinua  (as  properly  restricted),  to  which  genus 
they  have  generally  been  referred  ;  but  owing  to  the  fact  that  at  that  time  we 
had  never  seen  either  a  specimen  or  a  figure  of  an  Amphoraerinut  showing  the 
arms,  body,  and  parts  connected  with  the  opening  of  the  vault,  all  preserved 
together,  we  were  under  a  misapprehension  in  regard  to  the  true  characters  of 
that  group,  and  consequently  placed  Doryerinut  as  a  synonym  under  it.  Re- 
cently, however,  we  have  been  so  fortunate  as  to  see  in  Mr.  Wachsmuth's  ex- 
tensive  collection  beautiful  specimens  of  both  types,  in  a  remarkably  fine  state 
of  preservation,  and  from  these  we  are  satisfied  that  a  systematic  classification 
of  the  Crinoidea  requires  these  two  groups  to  be  separated  as  distinct  genera. 

In  the  first  place,  it  may  be  proper  to  remark  that  in  both  of  these  groups 
the  structure  of  the  body,  so  far  as  regards  the  number  and  arrangement  of 
the  pieces l>elow  the  arm-bases,  is  almost  exactly  the  same  as  in  Actinocrinut* 
The  structure  of  the  parts  above,  however,  is  very  dififerent.  For  instance,  in 
Doryerinu9  the  opening  of  the  vault  is  never  at  the  end  of  a  more  or  less  pro- 
longed tube,  or  so-called  proboscis,  nor  even  in  the  slightest  degree  proboscidi- 
form,  but  is  merely  a  simple  aperture  penetrating  a  somewhat  thickened  pro- 
tuberance, and  nearly  always  situated  and  opening  laterally.  The  vault  in 
this  group  is  generally  provided  with  a  more  or  less  prominent  spine  over  each 
ray,  and  a  sixth  one  in  the  middle.  Sometimes  these  are  all,  or  in  part,  merely 
represented  by  nodes,  or  even  in  some  instances  nearly  obsolete,  while  in  others 
they  are  extravagantly  developed.  Again,  Vorycrinus  differs  from  both  Acti- 
noerinua and  Amphoraerinua  in  having,  so  far  as  yet  known,  always  two  arms 
Bpringing  directly  from  each  arm'Optning^  and  theae  arma  alwaya  aimplc.  Our  at- 
tention was  first  called  to  this  by  Mr.  Wachsmuth,  who  is  a  very  careful  and 
accurate  observer,  and  we  found  it  to  be  so  in  all  the  specimens  in  his  collec- 
tion, while  he  assures  us  that  this  is  the  case  in  all  the  specimens  found  by  the 
various  collectors  at  Burlington,  as  well  as  all  of  those  he  has  yet  seen  from 
other  localities,  with  the  arms  attached.  Hence  in  all  of  the  species  of  this 
group  described  by  Prof.  Hall  and  others,  where  the  number  of  arms  has  been 
given  from  merely  counting  the  arm-openings, — and  specimens  of  these  have 
since  been  observed  with  the  arms  attached, — their  number  is  found  to  hejuat 
double  that  staled  in  the  deaeriptiona.  It  is  also  worthy  of  note  that  in  this  group 
the  body  plates  are  either  plane,  more  or  less  tumid,  or  tuberculiform,  and 
never  marked  with  proper  radiating  costae,  as  we  often  see  in  Actinoerinua. 

The  following  is  a  list  of  the  described  species  belonging  to  this  group,  all  of 
which  are,  so  far  as  known,  exclusively  American  types,  and  confined  to  the 
Lower  Carboniferous,  viz. :  Dorycrinua  Miaaiaaippienaia^  Roemer,  and  D.  Gouldi^ 
f  D.  eorniyeruaj*  D,  divaricatua^*  D.  trinodua^  D,  quinquelobua*  D.  aymmetrirua* 
/>.  deaideratua^  Z>.  uniapinua^^  and  Z>.  aubaculeatua.  Hall  (sp.),  all  of  which  were 
described  by  Prof.  Hall  under  the  name  Actinoerinua.  It  likewise  includes  I). 
Miaaourienaia*  (=sAct.  Miaaourienaiay  Shumard)  and  D.  unicornia*  (z=Acf.  t/nt- 
comiaA  Owen  and  Shumard),  as  well  as  our  D,  aubturbinatua^*  originally  de- 
scribed as  an  Actinoerinua, 

It  might  at  a  first  glance  be  supposed  also  to  include  Actinoerinua  comiculua 
and  A*  brevia  of  Hall,  but  these  forms  (which  Mr.  Wachsmuth's  collections 
clearly  show  to  be  only  varieties  of  one  species)  have  but  a  single  arm  from 
each  arm-opening  (two  to  each  ray),  and  these  arms  with  the  proportional 
stoutness,  general  structure,  and  broad  pieces  at  their  bases,  of  Agarieorinua. 
Hence  this  species  can  only  be  regarded  as  a  somewhat  aberrant  form  of  the 
latter  genus. 

To  the  genus  Dorycrinua  we  also  refer  the  following  new  species : 

*  DorjferinuSf  however,  differs  from  Actinoerinua  in  having  the  second  radial  pieces 
nearly  always  short  and  quadrangular,  instead  of  hexagonal. 

t  Specimens  of  all  the  species  marked  with  an  asterisk  have  been  found  with  the  arms 
attached,  and  presenting  the  characters  mentioned  above.  The  arms  of  the  others  remain 
unknown. 

X  The  proposed  species  A*  trievmia  and  A.  pendma,  Hall,  are  believed  to  be  only  varieties 
of  wmicomia  of  O.  and  8. 
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DoBTCRiNus  RoBMiRi,  M.  and  W. 
Body  somewhat  urn-shaped,  being  obconical  below  the  arms  to  the  tmncated 
base,  and  moderately  prominent  abore,  the  vanlt  forming  rather  more  than 
one-third  of  the  entire  height ;  greatest  breadth  at  the  arm-bases.  BaB«  trun- 
cated and  somewhat  concave  below,  about  twice  as  wide  as  high,  slight! j  ex- 
panded and  a  little  angular  below,  with  broad,  rather  shallow  notches  at  the 
sutures.  First  radial  pieces  about  twice  and  a  half  as  wide  as  high,  two  hep- 
tagonal  and  three  hexagonal,  each  one  swelling  out  so  as  to  form  a  moderately 
prominent,  rather  obtuse,  transversely  elongated  node.  Second  radials  one- 
third  to  nearly  one-half  as  long  as  the  first,  quadrangular,  a  little  wider  than 
long,  and  more  or  less  tumid.  Third  radials  rather  larger  than  the  second, 
wider  than  long,  pentagonal,  hexagonal  and  heptagonal ;  each  one  supporting 
on  each  of  its  superior  sloping  sides  a  pentagonal  secondary  radial,  of  rather 
smaller  size,  each  of  which  in  the  posterior  rays  supports,  in  its  turn,  on  each 
side  above,  one,  or  sometimes  two,  brachial  pieces,  making  four  arm- openings 
to  each  of  these  rays.  This  seems  to  be  the  case  also  in  the  right  lateral  ray, 
while  one  of  the  secondary  radials,  in  the  specimen  studied,  appears  to  be  merely 
truncated,  so  as  to  support  (perhaps  abnormally)  only  one  brachial  piece, 
thus  making  only  three  arm-openings  to  this  ray.  The  brachial  and  secondaiy 
radial  pieces  of  the  anterior  ray  are  broken  away  in  the  specimen,  bat  it  is 
probable  there  were  four  arm-openings  in  this  ray.  If  so,  there  would  be  nine- 
teen arm- openings  (probably  normally  twenty)  in  the  entire  series,  and  thirty- 
eight  to  forty  arms,  counting  two  to  each  opening. 

First  anal  piece  of  the  same  size  and  form  as  the  first  radials,  and,  like  them, 
swelling  out  into  a  transversely  elongated  node.  Above  this  there  are  two 
heptagonal,  and  one  apparently  hexagonal,  rather  tumid  pieces  in  the  second 
range,  and  above  the  latter  several  other  pieces  extending  up  between  the  arm- 
bases,  so  as  to  connect  with  a  series  of  pieces  forming  a  thickened  protuberance 
rising  even  slightly  higher  than  the  summit  of  the  vault,  and  pierced  by  the 
anal  opening,  which  is  situated  considerably  above  the  horizon  of  the  arm- 
bases,  but  still  directed  laterally.  Interradial  pieces  three  to  each  area,  the  first 
being  about  half  as  large  as  the  subradials,  heptagonal  or  octagonal,  and  sup- 
porting two  somewhat  elongated  irregularly  formed  pieces  that  are  scarcely 
convex,  and  connect,  by  their  narrow  upper  ends,  with  vault  pieces  above. 
Vault  somewhat  rounded,  with  lateral  spines  very  short,  or  merely  having  the 
form  of  rather  prominent  conical  nodes ;  central  piece  somewhat  tumid,  but 
not  even  conical.     Arms  and  column  unknown. 

Named  in  honor  of  Dr.  F.  Roemer,  the  founder  of  the  genus  Doryennut, 
Height  of  body  to  top  of  vault,  1-40  inches  ;  do.  to  top  of  anal  protuberance, 
1*45  inch  ;  breadth  at  arm-bases,  1*30  inch;  breadth  of  base,  6*55  inch. 

This  species  is  perhaps  more  nearly  allied  to  D.  Mistourientit,  Shnmard  (sp  ) 
than  to  any  other  yet  known.  It  will  be  readily  didtinguished,  however,  by 
several  well-marked  characters.  In  the  first  place,  its  base  is  not  thickened 
and  expanded  as  in  that  species.  Again,  its  vault  is  not  so  flattened  on  top, 
nor  the  spines,  or  tumid  pieces  over  the  rays,  near  so  large.  In  the  JfiMoim- 
enaiB  the  latter  character  is  so  strongly  marked  as  to  place  the  widest  part  of 
the  body  above  the  arm-bases,  which  consequently  have  the  appearance  of 
being  attached  half-way  down  the  sides  of  the  body,  while  in  the  species  under 
consideration  the  body  is  distinctly  wider  at  the  arm-base  than  above.  Our 
species  also  has  seven  or  eight  arms  more  than  Dr.  Shumard's. 

Those  who  prefer  to  view  the  Dorycrmut  group  as  only  a  section  of  Actino^ 
rrhiua  will,  we  hope,  at  least  write  the  name  of  this  species  AetinocrinuM  (Dorjf' 
crinu,^)  Rocmeri. 

Locality  and  position. — Upper  part  of  the  Burlington  beds,  of  the  Lower  Car- 
boniferous series,  at  Burlington,  Iowa.    No.  127  of  Mr.  Wachsmuth's  collection. 

DOBTCRINUS    QDINQUELOBUS,    Var.    INTXRMBDIU8. 

On  comparing  this  form  with  the  typical  specimen  of  D.  guinqvelobtu  {x^Aeti' 
nocrinus  quinqutlobus^  Hall,  Supp.  Iowa  Geol.  Report,  vol.  i,  p.  15),  we  find  that 
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It  agrees  very  closely  in  the  structure  of  its  body,  as  well  as  in  the  number  of 
arm-openings  to  each  ray  (that  is,  four  to  the  anterior  and  each  posterior  ray, 
and  two  in  each  of  the  lateral  rays),  but  at  the  same  time  it  presents  some  other 
differences,  that  we  suspect  may  be  even  of  specific  importance.  In  the  first 
place  it  is  larger  and  more  robust,  and  has  a  proportionally  smaller  base,  and 
rather  distinctly  tumid,  instead  of  even  body  plates,  while  its  interradial  and 
anal  spaces  are  not  near  so  deeply  excavated  between  the  arm-bases  as  in  the 
t}rpe  of  quinquelobiu.  Its  third  radial  pieces  also  differ  in  form,  being  so  narrow 
in  all  the  rays  as  to  let  the  secondary  radials  come  in  contact  with  the  first 
interradial  and  the  second  range  of  anal  pieces,  instead  of  extending  around  so 
far  laterally  as  to  separate  these  pieces.  Its  vault  is  likewise  more  flattened  on 
top. 

In  the  typical  specimen  of  D.  quinquelohut  the  spines  of  the  vault  have  all 
been  accidentally  removed,  but  in  the  form  under  consideration  they  seem  to 
have  been  short  and  stout,  though  their  entire  length  is  not  known,  as  thej 
were  apparently  broken  off  during  the  life  of  the  animal,  since  they  each  have 
the  broken  end  somewhat  rounded  and  indented  in  the  middle.  In  size  and 
general  appearance  it  is  more  like  D.  MistuMtppienais  of  Roemer,  but  it  differs  in 
having  rather  more  tumid  body  plates,  as  well  as  in  the  namber  of  the  arm- 
openings,  that  species  having  four  of  these  openings  to  each  ray  all  around. 
It  also  has  a  more  protuberant  anal  opening,  and  probably  had  much  shorter 
vault  spines.  It  therefore  seems  to  be  somewhat  intermediate  between  the  1). 
MisMsippienM  and  />.  quinquelobw,  but  is  probably  distinct  specifically  from 
them  both.  As  we  have  but  a  single  specimen,  however,  of  it,  and  the  typical 
specimen  of  D.  guinquelobus  for  comparison,  we  prefer  to  place  it,  for  the  present, 
as  a  variety  of  that  species,  under  the  name  intermedins^  and  if  it  should  here- 
after be  found  that  the  differences  we  have  pointed  out  are  constant,  it  can  take 
the  name  by  which  we  have  proposed  to  distinguish  it  as  a  variety,  as  a  spe- 
cific name. 

Locality  and  position. — Upper  part  of  the  Burlington  division  of  the  Lower 
Carboniferous  series,  at  Barlington,  Iowa.  No.  164  of  Mr.  Wachsmuth's  col- 
lection. 

Genus  AMPHORACRINUS,  Austin. 

▲s  already  stated,  this  group  agrees  with  Actinoerintu  in  the  number  and 
arrangement  of  the  pieces  composing  the  under  side  of  the  body,  as  well  as  in 
having  the  parts  adjacent  to  the  arm-bases  forming  five  projecting  lobes, 
distinctly  separated  from  each  other  by  the  anal  and  interradial  sinuses.  It 
differs  from  them  both,  however,  in  the  structure  of  the  parts  above,  as  well 
as  in  having  the  body  generally  more  depressed,  or  even  flat  below,  and  the 
vault  proportionally  more  ventricose ;  while  its  second  radial  pieces  are  more 
generally  hexagoaal  than  in  Vorycrinwt.  From  the  latter  it  also  differs  in 
having  the  opening  of  the  vault  more  or  less  proboscidiform,*  and  placed  nearly 
half  way  between  the  middle  and  the  anal  side,  instead  of  being  a  simple  gene- 
rally lateral  aperture,  penetrating  laterally  a  merely  thickened  protuberance. 
The  proboscidiform  extension  of  its  vault,  however,  is  never  so  long  and  slen- 
der as  wc  usually  see  in  Aclinocrinus,  and  also  often  differs  in  being  crowned 
with  small  spines  surrounding  the  very  small  terminal  aperture,  which  seems 
always  to  open  upward.  As  in  Dorycrinuty  the  vault  is  generally  more  or  less 
spiniferous,  though  the  spines  arc  differently  arranged,  and,  as  far  as  yet 
known,  never  so  extravagantly  developed  as  we  sometimes  see  them  in  that 

*  In  all  the  foreign  specimens  of  the  typical  species  of  Amphnraerinu*  that  we  have  seen, 
only  the  broken  base  of  this  short  proboscis  remains  ;  and  this  also  seems  to  have  been 
the  case  with  nearly  all  those  f^om  which  the  published  figures  which  we  have  had  au 
opportunity  to  examine,  were  drawn.  Cumberland,  however,  has  given  a  figure  in  his 
lieliquite  Conservatffl,  (pi.  C),  apparently  of  the  typical  species  amphora,  with  the  short 
oblique  proboscis  well  preserved.  This  will  be  seen  to  diner  matenallv  from  the  merely 
slightly  protuberant  thickening  in  which  the  opening  in  Dorycrinut  is  situated. 
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groap.  Some  of  the  species  are  known  to  have  one  of  the  yaalt  pieces  orer 
each  ray  more  or  less  protuberant,  and  it  may  be  the  case  that  species  existed 
in  which  those  were  developed  into  spines,  somewhat  as  in  Dorycrinus,  tbongli 
we  are  not  aware  that  any  sach  have  jet  been  fonnd.  Near  the  middle  of  the 
vault  there  is  also  a  large  tumid  piece,  sometimes  developed  into  a  short  spine, 
while  around  the  anterior  side  of  this,  four  or  five  similar  pieces  are  semi* 
circularlj  arranged,  which  also  often  become  well  developed  spines. 
We  have  never  seen  any  figures  or  specimens  of  the  European  tjpical  species 
of  Amphoracrinus  showing  the  arms,  but  there  are  in  Mr.  Wachsmoth's  collec- 
tion several  beautiful  specimens,  found  at  Burlington,  agreeing  exactly  in  all 
other  characters  (not  merely  specific)  with  the  types  of  the  genus,  in  which  the 
arms  are  perfectly  preserved.  In  these  we  observe  marked  differences,  both 
from  Dorycrinua  and  Actinocrin\ju,  For  instance,  in  Amphoraerinut  dherffrng 
(=  Aetinocrinus  divergent^  Hall),  the  arms,  although  bifurcating  90  often  at  to  form 
altogether  about  fifty'three  or  more  divisionsj  they  are  each,  as  well  as  each  of  tbefe 
divisions,  composed  of  a  double  series  of  very  short  alternating  pieces  all  tk$ 
way  down^  even  below  all  the  bifurcationM  to  their  very  baaee^  with  the  ezceptioD 
of  one  to  two  or  three  simple  brachial  pieces,  at  the  origin  of  each  main  arm 
on  the  last  primary  or  secondary  radials. 

The  structure  of  the  arms,  it  will  be  seen,  is  the  same  as  in  Saeeoerinue  (an 
otherwise  different  type),  but  widely  different  from  what  we  see  in  Actinocrimu, 
in  which  the  arms  are  always  composed  of  a  single  eeriet  of  pieces  below  sncta 
bifurcations  as  take  place.  It  is  also  even  more  decidedly  different  from  that 
of  Dorycrinut^  in  which  the  arms  not  only  never  bifurcate  in  any  of  the  species  in 
which  they  are  known,  but  are  also  arranged  so  that  two  of  them  spring 
dir;ectly  from  each  arm-opening  without  imparting  to  the  brachial  piece  on 
which  they  rest  the  usual  form  of  an  axillary  piece. 

In  one  species,  however,  (Aetinoerinu$  »pinobraehiatv8^  Hall),  having  appa- 
rently all  the  other  characters  of  Amphoracrinwtj  the  arms  do  not  bifurcate 
after  their  origin  on  the  axillary  secondary  radial  pieces.  It  seems,  there  • 
fore,  probable  that  there  are  some  species  of  this  group  with  simple  arms, 
and  others  that  have  them  more  or  less  frequently  bifurcating.  The  proba- 
bility is,  however,  that  in  all  cases  when  they  do  bifurcate,  that  they  are 
equally  composed  of  a  double  serier  of  small  alternating  pieces  below  the  bi- 
furcations as  well  as  above,  the  same  as  in  the  species  divergent.  Whether  we 
include  such  species  as  the  apinobraehatue,  however,  with  merely  eimple  erme, 
composed  like  the  others  of  a  double  series  of  alternating  pieces  throughout 
their  entire  length,  as  a  separate  section  of  Amphoracrinus,  or  view  them  as 
forming  a  distinct  group,  they  need  not  for  a  moment  be  confounded  with 
DorycrinuSj  from  which  they  not  only  differ  in  form,  surface  markings,  opening 
of  the  vault,  &c.,  but  also  in  never  having  two  arms  springing  directly  from  each 
arm-opening. 

In  all  the  species  of  Ampkoracrinut  known  to  us,  either  foreign  or  Ameri- 
can, it  is  also  worthy  of  note  that  the  surface  of  the  body  plates  is  never  orna- 
mented with  proper  radiating  costfe,  such  as  we  often  see  in  Aetinoerinu*  and 
other  allied  types,  nor  yet  smooth,  or  properly  tubercnliform,  as  in  Doryerinut^ 
but  always  presents  a  peculiar  vermicular  style  of  sculpturing  or  corrugation 
difficult  to  describe,  but  very  characteristic  and  easily  recognized  again  after 
being  once  observed. 

To  this  group  Mr.  W'achsmuth  has,  in  MS.,  correctly  referred  the  following 
American  species,  viz:  Amp  horacrinue  diver  gene  ^  A,  planobatalit^  A.  epino' 
brachialuef  end  .4.  infiatw^  described  by  Prof.  Hall,  under  Aetinocrinu* ;  also 
Actinoerinue  quadrispinus,  White  ;  all  from  the  lower  division  of  the  Burling- 
ton beds. 

Amphobacrinus  diveroens.  Hall,  (sp.) 

Aetinoerinus  divergent j  Hall,  Supp.  Iowa  Report,  p.  36,  1860. 

This  species  was  apparently  described  by  Prof.  Hall  from  imperfect  speci- 
mens, showing  only  a  few  of  the  lower  bifurcations  of  the  armSi  since  he 
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thought  it  probably  had  onlj  twentj-two  arms,  while  perfect  specimens  ia 
Mr.  Wachsmatb's  collection  show  that  they  continued  bifurcating  farther  up, 
80  as  to  make  the  whole  number  about  fifty-three  or  more,  as  already  stated 
in  another  place. 

Amongst  Mr.  Wachsmuth's  specimens  there  is  one  (No.  136)  with  arms,  body, 
Taultand  proboscis  all  in  a  remarkably  fine  state  of  preservation,  which  appears 
to  agree  very  closely  with  the  A,  divergensiu  most  of  its  characters,  and  yet  dif- 
fers in  several  respects.  It  has  very  nearly  the  same  number  of  ultimate 
divisions  in  the  entire  series  of  arms,  though  there  are  differences  in  the 
details  of  their  mode  of  divisions,  so  that  the  number  of  arms  in  any  one  of 
the  rays  is  different  from  what  we  see  in  the  corresponding  ray  of  A,  diver- 
gena.  In  each  of  its  posterior  rays  there  are,  as  near  as  can  be  made  out, 
thirteen  to  fifteen  arms  ;  in  one  of  the  lateral  rays  and  the  anterior  one,  each 
eight,  and  the  other  lateral  one  eleven  or  twelve.  Its  ventral  tube  (proboscis) 
is  rather  stout,  about  one  inch  in  length,  and  crowned  by  some  six  or  seven 
small  unequal  spines,  subspirally  arranged.  At  the  anterior  side  of  the  base 
of  the  proboscis,  and  nearly  at  the  centre  of  the  vault,  there  is  a  large  tumid 
piece,  and  on  each  side  of  this  a  spine  about  three-fourths  of  an  inch  in  length, 
directed  obliquely  outward,  upward  and  forward,  and  in  front  of  these  two 
other  prominent  or  subspiniform  pieces.  In  the  typical  A.  divergent^  these 
two  anterior  lateral  larger  spines  each  bifurcate,  while  in  the  specimen 
under  consideration  they  are  aimpU.  The  usual  vermicular  markings  of  the 
body  plates  in  the  specimen  are  well  defined,  and  on  the  upper  anal  and  vault 
pieces,  as  well  as  on  those  composing  the  proboscis,  and  even  on  the  spines,  the 
whole  surface  of  which  is  occupied  by  rather  coarse  granules.  As  in  the  other 
species  of  this  group,  the  arms  of  which  are  known,  they  extend  at  their  bases, 
first  horizontally  outward,  or  even  a  little  downward,  and  then  curve  upward. 

It  is  probable  that  this  specimen,  with  simple  instead  of  bifurcating  vault 
spines,  and  somewhat  differently  divided  arms,  may  be  specifically  distinct  from 
the  A,  divergent.  If  so,  we  would  propose  to  call  it  Ampkoracrinue  mtdtira'- 
mo9u$. 

Genus  BATOCRINUS,  Casseday. 

From  deference  to  the  most  generally  prevalent  opinions  of  palaeontologists, 
we  have  elsewhere  included  Batocrintts  as  a  subgenus  under  Aetinocrinue, 
though  we  did  so  with  a  protest,  stating  that  we  were  strongly  inclined  to  view 
it  as  a  distinct  genus.  Our  recent  study  of  Mr.  Wachsmuth's  extensive  collec- 
tions has  still  more  decidedly  impressed  us  with  necessity  for  separating  these 
groups  generically. 

As  we  have  in  other  places  stated  the  genus  Batotrintu  presents  no  essential 
difference  from  Actinocrinus  in  the  number  and  arrangement  of  the  pieces  com- 
posing the  walls  of  the  body  below  the  arms,  nor  in  the  vault  and  its  elongated 
central  or  subcentral  tube,  though  its  second  radial  pieces  generally  differ 
in  being  proportionally  shorter  and  quadrangular,  instead  of  hexagonal  or 
pentagonal.  One  of  the  most  obvious  differences,  however,  consists  in  the 
arrangement  of  the  brachial  pieces  and  adjacent  parts,  which  in  Batocrinue 
form  a  nearly  or  quite  continuous  series  all  around,  instead  of  being  grouped 
into  five  protuberant  lobes,  separated  by  more  or  less  wide  and  deep  interra- 
dial  and  anal  sinuses.  Again,  in  Batoerinut  the  arms  never  bifurcate  as  we 
often  see  in  Aetinocrinut,  all  the  divisions  of  the  rays  taking  place  in  the  walls 
of  the  body  below  the  brachial  pieces ;  while  the  arms,  (which  in  all  cases 
yet  known,  with  one  exception,  spring  singly  from  each  arm-opening),  are 
generally  much  shorter  in  proportion  to  the  length  of  the  proboscis,  which 
often  projects  from  one-third  to  one-half  its  entire  length,  beyond  the  extreme 
ends  of  the  arms.  Another  difference  is  to  be  observed  in  the  surface  of  the  body 
plates,  these  pieces  never  being  sculptured  or  ornamented  with  radiating  costae, 
as  is  often  seen  in  Actinoerinutj  but  merely  even,  more  or  less  tumid,  or  tuber- 
cullform.     The  vault  pieces  in  Batocrtnus  are  also  generally  tubercuUform,  or 
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sometimes  produced  into  short  spine -like  projections,  bot  eren  whero  tbej 
assume  the  character  of  spines  they  never  have  the  regularity  of  arrangement, 
nor  do  they  ever  attain  the  length  we  often  see  in  Dorycrinut  and  Ampkw* 
crinut.  The  species  of  Batocrinus  also  present  a  much  greater  diTersity  of 
form  than  we  see  in  Actinocrinugy  since  we  find  amongst  them  eTery  yarietj  of 
shape,  from  globose  to  turbinate,  bitnrbinate,  pyriform,  discoid,  and  even  in 
some  rare  aberrant  types  apparently  belonging  here,  a  conical  or  stelliform 
outline. 

The  species  of  this  genus  may  be  yarionsly  grouped  to  facilitate  their  study 
into  sections  and  subsections,  based  upon  their  differences  of  form,  and  other 
more  or  less  marked  peculiarities,  but  for  the  present  we  merely  propose  to 
give  a  general  list  of  them,  and  to  notice  a  few  types  that  we  have  elsewhere 
included  in  this  group,  but  which  we  are  now  rather  inclined  to  think  may 
yet  be  found  to  be  entitled  to  more  prominence  than  has  generally  been  sap- 
posed.  These  are  the  forms  for  which  the  names  AlloprotaUoerinut  (=  CV* 
nocrinus  of  Troost^s  list)  and  EretmocrintUj  Lyon  and  Gasseday,  were  proposed. 

The  first  of  these  we  only  know  from  specimens  consisting  of  the  body 
without  the  arms  or  other  parts.  Its  most  striking  peculiarity,  so  far  as  yel 
known,  consists  in  its  remarkable  conical  form,  the  body  being  nearly  or  qnite 
fiat  below  the  arm-bases,  which  are  at  first  directed  out  horizontally  and  then 
curve  up  ;  while  the  vault,  which  forms  the  whole  visceral  cavity,  is  produced 
upward  in  a  conical  form,  so  as  to  pass  rather  gradually  into  the  central  or 
sub-central  tube,  or  so-called  proboscis.  This  mere  peculiarity  of  form,  bow- 
ever,  might  be  of  little  importance  in  a  group  presenting  such  great  differences 
in  this  respect,  but  we  observe  that  the  arm-bases  in  the  specimens  of  this 
type  we  have  seen,  are  usually  stouter  and  composed  of  rather  wide  short 
pieces,  more  like  those  composing  the  arm-bases  of  Agarieoerinut.  From  this 
fact  we  suspect  that  this  type  may  present  some  marked  differences  in  the 
nature  of  its  arms  from  the  typical  Batoerinut, 

The  other  group  (Eretmocrinut)  is  mainly  distinguished  by  a  remarkable 
flattening  of  the  upper  part  of  the  arms,  by  which  they  are  made  to  present  a 
very  curious  paddle-shaped  or  spatulate  outline.  In  some  instances  this 
character  is  so  strongly  marked,  that  the  breadth  of  the  arms  is  not  less  than 
six  times  as  great  above  as  below  the  middle.  Below,  the  arms  are,  as  in 
other  types,  usually  rounded  and  slender,  but  farther  up  the  flattening  com- 
mences, first,  by  a  slight  angularity  along  each  side,  with  often  creuate  mar- 
gins, and  increases  upward  above  the  middle  until  they  sometimes  present  a 
very  extraordinary  alate  appearance.  The  flattened  part,  however,  is  always 
as  distiuctly  composed  of  a  double  scries  of  alternately  arranged  pieces  as 
that  below,  and  these  pieces  are  not  only  extended  laterally  to  grive  breadth  to 
the  arras,  but  have  also  often  as  much  as  twice  the  diameter,  in  the  direction 
uf  the  length  of  the  arms,  of  those  further  down.  The  ambulacral  furrows, 
however,  do  not  increase  iu  size  with  the  breadth  of  the  arms,  bat  even  seem 
to  be  smaller  above  than  below.  We  have  uol.teen  tentacula  attached  along 
the  flattened  upper  part  of  the  arms,  but  they  probably  existed  there,  as  we 
have  observed  minute  indentations  at  the  inner  ends  of  the  flattened  pieces, 
apparently  for  their  attachment.  The  pieces  composing  the  flattened  part  of 
the  arms  are  thicker  at  their  inner  ends  and  thin  off  to  their  outer  extremities, 
with  slight  outward  curve,  so  as  often  to  make  the  dorsal  side  of  the  arms  not 
merely  flat,  but  even  slightly  concave. 

If  these  were  free  Crinoids,  we  might  suppose  this  flattening  of  the  arms  a 
natural  provision  to  adapt  them  for  use  as  swimming  organs,  as  ComatMla  is 
known  to  employ  its  arms  for  that  purpose ;  but  the  species  presenting  this 
character  have  the  column  as  well  developed  as  we  see  in  any  of  the  other 
types,  and  were  evidently  attached  to  one  spot  during  life.  It  is  not  improba- 
ble, however,  that  this  peculiarity  of  the  arms  may  have  been  a  provision  for 
the  protection  of  the  ova  in  the  tentacula  (pinnulie),  for,  when  these  broad  flat- 
tened arms  were  folded  together,  they  must  have  covered  these  delicate  parts 
within  as  if  by  a  coat  of  mail. 

[Dec. 


NATURAL  BCIENCE8  OF  PHILADELPHIA.  351 

The  species  presenting  the  character  of  arms  described  above,  agree  so  close- 
ly in  other  respects  with  the  typical  forms  of  Batoerinut^  that  it  is  perhaps  not 
always  possible  to  distinguish  them  from  specimens  with  the  arms  removed, 
though  they  seem  generally  to  have  a  smaller  number  of  arms,  which  are  also 
generally  longer  in  proportion,  and  a  rather  more  excentriz  ventral  tube,  or 
proboscis,  which  appears  also  to  be  more  liable  to  be  beni  to  one  side,  and  is 
often  more  or  less  swollen  in  the  middle  and  narrow  below. 

These  two  groups  (AUoprotailocrinus  and  Eretmocrinut)  should,  we  think,  be 
at  least  separated  subgenerically  from  the  typical  forms  of  Batocrinus^  and  may 
even  be  found  to  belong  properly  to  distinct  genera.  We  should  certainly  be 
disposed  to  view  the  Eretmocrinus  group  as  a  distinct  genus,  if  it  were  not  for 
the  fact  that  the  peculiarity  observed  in  the  structure  of  its  arms  is  subject  to 
considerable  variation  in  the  degree  of  its  development  in  the  dififerent  species, 
being  not  very  strongly  marked  in  some  species,  while  we  also  observe  some 
slight  tendency  to  a  similar  flattening  of  the  upper  part  of  the  arms  in  other 
types  of  the  AetinoerinidaR^  such,  for  instance,  as  in  some  species  of  DorycrimiSj 
and  other  forms  usually  referred,  in  this  country,  to  Actinoerinus. 

Below  we  add  a  list  of  the  species  of  BatocrinuSj  which,  it  is  worthy  of  note, 
are  entirely  confined  to  America,  and,  so  far  as  yet  known,  nearly,  if  not  en- 
tirely, to  the  lower  Carboniferous  rocks.  We  give  first  the  names  of  the  spe- 
cies of  true  Batocrinus^  and  under  separate  divisions  those  of  Ere.tmocrinut  and 
AUoprotailocrinus.  We  cannot,  however,  ht  positively  sure,  in  all  cases,  in  re- 
gard to  the  separation  of  the  species  of  the  subgenus  Eretmocrinus  from  those 
of  true  BatocrinuSj  where  specimens  showing  the  arms  are  unknown.  It  will 
also  be  seen  that,  even  as  restricted  by  the  separation,  subgenerically,  of 
Eretmocrinus  and  AlloprosallocrinuSy  the  species  referred  to  Batocrinus  are  sus- 
ceptible of  division  into  two  sections,  that  may  be  entitled  to  greater  promi- 
nence than  is  apparent  from  the  specimens  yet  known. 

1.  Batocrinus,  Casseday. 

Section  (a). — Species  with  arm-openings  directed  outward.  Arms  from  20 
to  26.  Batocrinus  icosidactylus  and  B.  irregularis^  Casseday,  and  B.  formosui,  B. 
diseoideuSy  B.  papillatusy  B.  tequaliSy  B.  doriSj  B.  la^idus^  B.  turbinatusy  B.  inor- 
natuty  B.  longirostriSy  B.  ealyculus^  B.  biturbinatuSj  B.  similiSy  B.  laguneulus,  B. 
mundulusj  B.  clavigerus  and  B.  planodiseusj  Hall  (sp.),  all  of  which  were  de- 
scribed by  Prof.  Hall  under  the  name  Actinoerinus.  Also  B.  Andrevsiatius  and 
B.  subsequalisj  described  by  Prof.  McChesney  under  Actinoerinus.  Likewise  our 
B.  pistUluSy  B.  pistilliformis  and  B.  quasillus.  Also  B.  rotundatus  {=ActinocrinuSy 
0.  and  S.),  as  well  as  B.  Christyi*  and  B.  Koninckijf  described  by  Dr.  Shumard 
under  Actinoerinus. 

Section  (b).— Species  with  arm-openings  directed  upward,  and  arm  bases 
usually  more  in  groups  than  in  Section  (a).     Arms,  so  far  as  known,  20. 

B.  NashvilUe  (=:^ctinocr.j  Troost) ;  also  B.  laura  and  B.  sinuosus  (^ActinO" 
erinusj  Hall),  B.  sequibrackiatus  (=:ActinocriniUj  McChesney),  and  our  B,  aster- 
iscus  and  B.  trochiscus. 

2.  Subgenus  Eretmocrinus,  Lyon  and  Casseday. 

Species  with  arms  flattened  and  alate  above,  and  generally  numbering  from 
12  to  20.  Proboscis  or  ventral  tube  excentric,  usually  slender  below,  and 
sometimes  swollen  in  the  middle,  and  more  or  less  bent  to  one  side.  Vault 
usually  depressed.  Brachial  pieces  more  or  less  in  groups,  separated  by  inter- 
radial  and  anal  sinuses. 

Batocrinus  (Eretmocrinus)  magnificuSy  Lyon  and  Casseday,  and  B.  (Eretmoer.) 

*  Thig  is  the  only  species  of  the  whole  Batocrinus  Kroup  known  to  hare  two  arms  spring- 
ing from  each  arm-opening,  and  this  does  not  arise  from  s  proper  bifurcation,  as  the  two 
arms  rest  directly  upon  the  brachial  pieces,  without  imparting  to  them  the  character  of 
axillary  pieces. 

t  Thit  species  has  its  arms  tUghUy  flattened,  but  not  expanded  above,  showing  a  grada> 
iion  towarda  Erdmocrinus, 
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ealyeuloides,  B.  (Eretmoer.)  remibraehiatuSf*  B.  (Eretmoer.)  dio,  B.  (Bretmoer.) 
matuta  and  B.  (bretmoer.)  cMia^  Hall  (sp.),  all  described  under ^efe'nocrmiitbj 
Prof.  Hall.  Also  B.  {Eretmoer.)  Fi(muei/»ayiiM,f  S hnmard  (sp.),  described  and^ 
Actinocrinus. 

In  all  of  the  above  species  the  arms  have  been  seen,  and  are  known  to  pos- 
sess the  characters'of  Eretmocrinus.  The  following  species  are  believed  to  be- 
long here  from  tbe  general  appearance  of  the  body  vault,  probosciSi  etc.,  though 
their  arms  have  not  jet  been  seen.  They  all  certainly  belong  to  Batocrwua^ 
even  if  not  to  the  group  Eretmocrinus^  viz. :  B,  corbulut^  B,  cariea^  B.  oNmiuif 
B.  sinuoaiu  and  B.  gemmi/ormity  all  described  by  Prof.  Hall  under  A^inocrnmi. 
Also  B.  umse/ormtM  and  B.  Hageri^  described  by  Prof.  McChesney  under  Acti^ 
nocrinu*.     Also  our  B,  dodeeadacfyltu, 

3.  Subgenus  Allopbosallocbinus,  Casseday  and  Lyon  (=(7cmoertiit/«of  Troost*s 
lists). 

Body  distinctly  conical,  being  flat  below  the  arm-bases  Twhich  are  directed 
outward  on  a  plane  with  the  flattened  under  side),  and  proauced  upward  to  the 
central  proboscis  so  as  to  bring  the  whole  visceral  cavity  above  the  arm-bases. 
Branchial  pieces  stout. 

B.  (Allopros.)  conicusy  B.  (Allopros.)  depreanu^  Lyon  and  Casseday,  described 
under  Alloprotalloerinus,     Also  our  B.  (Allcprot.)  euconus. 

New  Speciet. 
Batoobinus  quasillus,  M.  and  W. 

Body  rather  depressed,  wider  than  high,  nearly  as  prominent  above  as  below 
the  arm-bases  ;  sides  spreading  very  rapidly  from  the  top  of  the  first  radials  to 
the  brachial  pieces,  which  are  in  close  contact  all  around,  so  as  entirely  to 
isolate  the  anal  and  interradial  pieces  from  the  vault.  Base  comparatively  rather 
broad,  being  nearly  three  times  as  wide  as  high,  truncated  and  rather  deeply 
excavated  below,  so  as  to  overhang  the  end  of  the  column  ;  somewhat  spreading 
below,  with  broad  shallow  notches  at  the  sutures.  First  radials  nearly  twice  as 
wide  as  high,  two  heptagonal  and  three  hexagonal,  and,  like  all  of  the  other 
body  plates  (excepting  the  second  radials),  moderately  tumid.  Second  radials 
generally  very  short,  and  sometimes,  in  part,  merely  transversely  linear,  or 
even  entirely  obsolete,  all  quadrangular,  and  flat  on  the  outer  side.  Third  ra- 
dials small,  generally  pentagonal,  and  in  all  but  the  two  posterior  rays  sup- 
porting on  each  of  its  superior  sloping  sides  one,  or  sometimes  two,  secondary 
radials,  the  last  of  which  (where  there  are  more  than  one)  is  an  axillary  piece, 
and  bears,  in  direct  succession  on  each  of  its  superior  sloping  sides,  two  bra- 
chial pieces,  thus  making  four  arms  to  each  of  these  rays.  In  each  of  the  pos- 
terior rays,  however,  there  are  two  other  bifurcations,  that  make  six  arm-open- 
ings to  each  of  these  rays,  or  twenty-four  to  the  entire  series.  First  anal  plate 
of  much  the  same  size  and  form  as  the  first  radials,  and  supporting,  in  an 
arching  scries  above,  three  smaller  pieces  in  the  second  range,  while  above  tbe 
latter,  one,  or  perhaps  sometimes  two  smaller  pieces  connect  with  the  brachials 
above.  First  interradials  about  two-thirds  as  large  as  the  first  radials,  and 
each  supporting  a  smaller  piece  extending  up  to  the  brachials  above.  Vault 
composed  of  tumid,  or  sometimes  rather  obtusely  pointed  pieces,  and*  provided 
with  a  subcentral  proboscis,  which  is  usually  about  as  broad  below  as  the 
base. 

Height  of  the  largest  specimen  to  top  of  vault,  about  0*70  inch  ;  greatest 
breadth  (which  is  at  the  arm-bases),  0*80  inch  ;  breadth  of  base,  0-35  inch. 

This  species  seems  to  be  relatea  to  our  B.  pietilluty  but  may  be  easily  dis- 

*  Prof.  Hall  mentioned,  in  describing  this  specien,  that  it  has  the  characters  of  Krtim^- 
crinua. 

t  This  species  has  tbe  arms  lens  distinctly  alate  than  the  others,  the  transition  firom  At- 
tocrinut  to  Eretmocrinut  being  through  this  and  the  species  Ktmineki. 
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tinguished  by  its  much  more  depressed  form,  particularly  below  the  arm-open- 
ings, caused  by  its  much  shorter  basals,  and  first  and  second  radial  pieces.  Its 
base  also  differs  in  being  much  more  excarated,  and  not  near  so  expanded  be- 
low, while  its  brachial  pieces  are  proportionally  stouter,  and  more  crowded. 
Although  the  whole  number  of  arm-openings  is  the  same  in  these  two  forms, 

this  arrangement  Is  different,  the  formula  of  B.pistUlug  being  2-5  =  24,  and 

that  of  the  form  under  consideration  1^1  =  24. 

Locality  andpotition. — Lower  dirision  of  Burlington  beds  of  Lower  Carbon- 
iferous at  Burlington,  Iowa.     No.  14  of  Mr.  Wachsmuth's  collection. 

Batocrinus  Cassbdatanus,  M.  and  W. 

Body  rather  broad  subturbinate  below,  or  with  the  yault  subglobose,  being 
a  little  larger  below  than  above  the  arm-bases.  Base  short,  or  about  four  times 
as  wide  as  high,  a  little  thickened,  and  slightly  overhanging  the  end  of  the 
column,  and  more  or  less  notched  at  the  sutures,  so  as  to  present  a  somewhat 
trilobate  appearance  First  radial  pieces  of  moderate  size,  and,  like  all  of  the 
other  body  plates,  rather  distinctly  tumid,  wider  than  long,  two  hexagonal  and 
three  heptagonal.  Second  radials  about  half  as  large  as  the  first,  nearly  twice 
as  wide  as  high,  normally  quadrangular,  but  some  of  them  occasionally  with 
one  or  both  of  the  superior  lateral  angles  a  little  truncated,  so  as  to  present  an 
irregular  pentagonal  or  hexagonal  outline.  Third  radials  sometimes  a  little 
smaller,  and  in  other  rays  a  little  larger,  than  the  second ;  all  pentagonal,  and 
(excepting  in  the  anterior  and  one  of  the  anterior  lateral  rays  of  the  typical 
specimen)  each  supporting  on  each  of  its  superior  sloping  sides,  in  direct  suc- 
cession, two  secondary  radials,  generally  of  near  its  own  size,  the  upper  ones 
of  which  are  also  axillary  pieces,  and  bear  on  each  of  their  superior  sloping 
sides  two  brachial  pieces  in  direct  succession  (the  last  of  which  is  generally 
larger  than  the  first),  thus  making  four  arms  to  each  of  these  rays.  In  the  an- 
terior ray,  however,  the  third  radial  merely  bears  on  each  side  above,  three 
brachial  pieces  in  direct  succession,  and  the  same  is  also  the  case  on  one  side 
of  one  of  the  anterior  lateral  rays,  thus  only  giving  origin  to  two  arm-openings 
in  the  first,  and  three  in  the  latter,  making  seventeen  arm-openings  to  the  en- 
tire series.  First  anal  of  the  same  size  and  form  as  the  first  radials,  excepting 
that  it  is  proportionally  a  little  longer ;  above  this  there  are  three  smaller 
pieces  in  the  second  range,  three  in  the  third,  and  two  or  three  in  the  fourth. 
First  interradials  of  the  same  size  as  the  second  anals,  hexagonal  or  heptago- 
nal in  form,  and  supporting  two  smaller  pieces  in  the  third  range,  with  two  to 
three  or  four  still  smaller  pieces  above,  the  upper  one  of  which,  like  that  of 
the  anal  series,  separates  the  brachial  pieces  a  little,  so  as  to  form  a  small  sinus 
between  the  arm  bases  belonging  to  each  ray. 

Vault  slightly  ventricose,  composed  of  very  irregular,  unequal,  merely  tumid 
pieces,  and  provided  with  a  rather  stout,  nearly  central  proboscis,  which  is  in- 
clined a  little  forward  in  the  typical  specimen. 

The  specific  name  is  given  in  honor  of  Mr.  S.  A.  Casseday,  deceased,  the 
author  of  the  genus  Batocrinus, 

Height  of  body  to  arm-bases,  0*70  inch  ;  do.  to  base  of  proboscis,  1'07  inch ; 
greatest  breadth  (at  arm-bases),  1*20  inch. 

This  species  is  perhaps  most  nearly  allied  to  B.  hngirottrisj  Hall  (sp.),  and 
if  we  suppose  the  presence  of  only  three  arm-openings  in  one  of  its  anterior 
lateral  rays  to  be  abnormal,  which  is  almost  certainly  the  case,  it  would  pre- 
sent no  difference  in  its  arm-formula,  nor  any  marked  difference  in  the  details 
of  its  structure,  excepting  in  the  proportional  sizes  of  certain  plates.  This 
latter  character,  however,  imparts  a  material  difference  to  the  whole  form  of 
the  body, — a  difference,  indeed,  that  is  so  striking  as  to  be  apparent  at  a  glance. 
For  instance,  in  B.  lonffirottri*  the  first  and  second  primary  radials  and  first 
anal,  as  well  as  the  first  interradial  pieces,  are  all  proportionally  so  much 
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larger  (particularly  longer)  as  to  make  the  body  below  the  arms  always  dis* 
tinctly  longer  and  proportionally  narrower.  Another  marked  difference  con- 
sists in  the  convexity  of  the  body  plates,  those  of  lonffWostrU  being  only  slight- 
ly and  evenly  convex,  while  in  the  form  under  consideration  they  are  decidedly 
tumid,  and  sometimes  even  angular.  The  arm-bases  of  the  Umgirottrii  are  also 
more  distinctly  separated  by  sinuses,  and  less  robust.  In  short,  the  characters 
mentioned  in  the  species  longirostria  impart  to  it  a  peculiar  and  very  character- 
istic neatness  and  symmetry  of  appearance  not  seen  in  the  form  here  described. 

In  form  and  general  appearance  our  species  resembles  specimens  sometimes 
supposed  to  be  a  broader  and  more  robust  variety  of  B,  tubmqualut^  McChesney 
(sp.),  but  in  that  there  are  four  arms  to  each  ray,  and  the  brachial  pieces  are 
in  close  contact  all  around,  while  its  body  plates  are  not  merely  tumid,  but 
decidedly  tuberculiform  and  projecting. 

Locality  andposition. — Lower  Burlington  beds  of  the  Lower  Oarboniferoos,  at 
Burlington,  Iowa.    No.  13  of  Mr.  Wachsmuth's  collection. 

Batoobivus  trochisous,  M .  and  W. 

Body  broad  discoidal  or  wheel-shaped,  being  very  narrow  at  the  base  and 
widening  gradually  to  the  top  of  the  first  radials,  thence  spreading  very  rapidly 
to  the  brachial  pieces,  which  are  large  and  nearly  in  contact  all  around,  or  bat 
slightly  separated  by  small  sinuses  over  the  anal,  interradial  and  axillary 
spaces.  Vault  flat,  or  a  little  concave  from  the  periphery  about  half-way  in 
toward  the  middle,  thence  rising  moderately  to  the  subcentral  proboscis;  com- 
posed of  unequal  pieces,  the  larger  of  which  are  rather  tumid  and  arrang^ed  in 
radiating  rows  coincident  with  the  rays  and  their  division  below,  whUe  the 
smaller  pieces  between  are  depressed  so  as  to  form  concavities  between  the 
larger. 

Base  narrow,  truncated,  but  not  spreading  or  provided  with  a  distinct  rim 
below,  wider  than  high,  and  widening  very  gradually  upward.  First  radial 
pieces  about  of  the  size  of  the  basal,  but  proportionally  longer,  though  they  are 
generally  wider  than  long,  two  of  them  heptagonal  and  three  hexagonal. 
Second  radial  pieces  comparatively  very  small,  and  all  wider  than  long,  or 
transversely  oblong,  being,  as  usual  in  this  group,  regularly  quadrangular. 
Third  radial  pieces  about  twice  as  large  as  the  second,  wider  than  long,  and 
all  pentagonal,  excepting  those  of  the  two  posterior  rays,  one  of  which  is 
hexagonal  and  one  heptagonal,  in  the  specimen  from  which  the  description  is 
drawn  up  ;  each  supporting  on  each  of  its  superior  sloping  sides,  in  direct  snc- 
cession,  two  secondary  radials  nearly  or  quite  as  large  as  the  third  primary 
radials  themselves,  while  each  uf  the  upper  of  these  secondary  radials  is  an 
axillary  piece,  supporting  on  each  of  its  sloping  sides,  in  direct  succession,  two 
large  brachial  pieces,  thus  making  four  arm-openings  to  each  ray  all  around, 
or  twenty  in  the  entire  series.  First  anal  piece  about  of  the  sixe  of  the  smaller 
first  radials,  longer  than  wide,  and  heptagonal  in  form;  above  this  there  are  in 
the  second  range  three  smaller  hexagonal  pieces,  and,  arching  over  the  latter, 
four  in  the  fourth  range,  with  a  small  wedge-formed  piece  succeeding  the  latter 
above,  though  it  is  scarcely  large  enough  to  separate  the  brachial  pieces  over 
the  anal  area.  First  interradial  pieces  nearly  as  large  as  the  first  radials.  and 
all  irregularly  nine-sided ;  above  this  there  arc  two  smaller  pieces  in  the  second 
range,  two,  or  sometimes  only  one,  in  the  third,  and  above  this  one  or  two 
succeeding  each  other  in  a  direct  line,  the  last  one  being  usually  narrow,  and 
partly  or  entirely  wedged  in  between  the  brachial  pieces  so  as,  in  some  cases, 
to  separate  them  a  little.  Between  the  first  divisions  of  each  ray  on  the  third 
radials  there  are  usually  one  or  two  interaxillary  pieces,  the  first  resting  npon 
two  short  sloping  upper  sides  of  the  first  secondary  radials,  and  supporting  the 
second,  which  sometimes  separates  the  brachial  pieces  a  little,  while  in  other 
instances  it  is  so  narrow  and  short  as  to  allow  them  to  come  in  contact  over 
it.     (Arms  and  columa  unknown.) 
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The  surface  seems  to  be  nearly  smooth,  or  finely  granular,  and  the  body 
plates  are  nearly  eyen,  excepting  the  secondary  radials,  which,  with  the  brachial 
pieces,  are  sometimes  a  little  tumid,  so  as  to  project  slightly  beyond  the  plane 
of  the  interradial  and  interaxillary  areas,  which  consequently  have  a  somewhat 
sunken  appearance. 

Height  of  body  to  arm-openings,  1  inch;  breadth,  2*10  inches. 

This  fine  species  seems  to  be  most  nearly  related  to  B.  planodiscus^  Hall  (sp.), 
from  the  Keokuk  beds,  with  which  it  agrees  nearly  in  form  and  general  appear- 
ance. It  differs  very  materially  in  structure,  however,  since  the  rays  in  that 
species  bifurcate  so  as  to  make  eight  arm-openings  to  each  ray,  or  forty  to  the 
whole  series,  being  just  double  the  number  seen  in  our  species.  The  planodiS' 
cut  also  appears  to  have  the  arm-openings  directed  outward,  while  the  species 
under  consideration  belongs  apparently  to  the  section  of  this  genus  with  these 
openings  directed  upward. 

It  is  an  interesting  fact,  to  which  our  attention  has  been  called  by  Mr» 
Wachsmuth,  that  not  only  this  species,  but  several  others  only  found  in  the 
very  highest  part  of  the  Upper  Burlington  formation,  are  more  nearly  allied  to 
species  found  in  the  Keokuk  beds  than  to  any  forms  in  the  Lower  Burlington 
beds. 

Locality  and  petition. — Upper  bed  Burlington  division  of  the  Lower  Carbon- 
iferous at  Burlington,  Iowa.    No.  27  of  Mr.  Wachsmuth's  collection. 

BaTOGBINDS    (ErBTMOCRINUS  ?)    NBGLSCTUS. 

Body  small,  inversely  campanulate  below  the  arms,  and  rather  ventricose 
above ;  the  sides  expanding  gradually  from  the  base  to  the  third  radials,  and 
thence  curving  out  rapidly  to  the  outer  edges  of  the  brachial  pieces,  which 
are  slightly  grouped,  but  nearly  or  quite  in  contact  all  around.  Base  about 
three  times  as  wide  as  high,  truncated  and  concave  below,  but  not  thickened 
or  expanded.  First  radials  comparatively  large,  generally  wider  than  long, 
and,  as  usual,  two  heptagonal  and  three  hexagonal ;  all  like  the  other  body 
plates  convex,  but  not  properly  tumid  Second  radials  much  smaller  than  the 
first,  quadrangular  and  nearly  twice  as  wide  as  long.  Third  radials  as  long  as 
the  second,  or  slightly  larger,  wider  than  long,  and  all  normally  pentagonal ; 
each  supporting  on  each  of  its  superior  sloping  sides  a  secondary  radial, 
which  in  its  turn  bears  on  each  side  above  two  brachial  pieces  in  direct  succes- 
sion, thus  making  four  arm-openings  to  each  ray,  or  twenty  to  the  entire  series. 
In  one  specimen,  however,  agreeing  exactly  in  other  respects,  the  third  radials 
in  the  anterior  and  one  in  the  posterior  rays  is  immediately  succeeded  by 
brachial  pieces  without  any  further  bifurcations,  so  as  to  give  origin  to  only 
two  arms  to  each  of  these  rays  ,*  but  this  is  almost  certainly  an  individual 
abnormal  development. 

First  anal  plate  a  little  longer,  but  not  otherwise  differing  from  the  first 
radials ;  above  this  there  are  three  smaller  pieces  in  the  next  range,  and  some- 
times one  or  two  still  smaller  ones  in  the  third  range.  Interradial  pieces  one 
to  three  in  each  space,  the  first  being  one-third  to  one-half  as  large  as  the 
first  radials,  seven  to  nine  sided,  and  usually  supporting  one  or  two  smaller 
pieces  in  the  second  range  above. 

Vault  convex,  and  composed  of  very  unequal,  irregular,  moderately  convex 
plates,  provided  with  a  tube  or  proboscis  of  moderate  thickness,  and  placed 
generally  about  half  way  between  the  middle  and  the  anal  side.  (Column 
and  arms  unknown.) 

Height  to  base  of  proboscis,  about  0*58  inch ;  do.  to  arm-openings,  0*33 
inch ;  breadth,  0*65  inch.  The  specimen  presenting  the  irregularity  mentioned 
in  the  arrangement  of  the  arms,  is  proportionally  wider  than  that  from  which 
the  above  measurements  were  taken. 

This  little  species  is  apparently  nearer  B.  tlio^  Hall,  (sp.),  than  to  any  other 
yet  described.  Its  base,  however,  is  much  less  thickened  and  expanded  than 
in  that  species,  and  its  body  plates  more  even  and  smoother ;  while  its  brachial 
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pieces  are  less  prominent,  so  as  to  'g^ve  its  body  a  less  spreading  appearance. 
Judging  from  the  description,  the  B.  laura^  Hall,  (sp.),  would  seem  to  be 
somewhat  like  our  species,  but  that  form  must  be  more  depressed  and  pro- 
portionally wider,  and  is  also  said  to  have  the  arm-openings  directed  apward, 
which  would  even  place  it  in  a  different  section  of  the  genus. 

We  place  this  species  provisionally  in  the  Eretmoermut  group,  from  its  gene- 
ral appearance,  as  we  have  not  seen  any  specimens  showing  the  arms. 

Locality  and  potition.  Lower  division,  Burlington  group,  of  Lower  Carboni- 
ferous, at  Burlington,  Iowa.     No.  1 4  of  Mr.  Wachsmuth's  collection. 

Genus  PENTREMITBS,  Say. 
Pbntbkmitbs  (Tboostocbinus?)  Woodmani,  M.  and  W. 

Body  attaining  a  large  size,  pyramidal-subovate,a8  seen  in  a  side  view,  being 
broad  below,  and  produced  and  gradually  narrowing  upward  ;  strongly  pent- 
agonal as  seen  from  above  and  below,  in  consequence  of  the  projecting  and 
actually  carinated  character  of  the  radial  pieces.  Base  strong,  from  two  and 
a  half  to  three  times  as  wide  as  high,  trilobate  in  general  outline  below,  and 
very  broadly  and  profoundly  excavated  along  the  three  sutures,  (the  excara- 
tions  being  continued  out  beyond  the  base  into  the  lower  ends  of  three  of  the 
radial  pieces) ;  two  of  them  pentagonal  and  tricarinate,  and  one  quadrangular 
and  bicarinate,  the  carinas  projecting  considerably  below  the  deeply  sunken 
facet  for  the  attachment  of  the  column,  so  that  when  placed  erect  on  a  level 
surface  the  body  stands  upon  these  carinas,  like  a  tripod  upon  its  legs.  Radial 
pieces  long  and  narrow,  or  about  three  times  as  long  as  wide,  and  gradually 
tapering  upward ;  all  extremely  prominent  along  the  middle  and  sloping  stronf^y 
inwards  laterally,  very  sharply  carinate  below  the  pseudo-ambulacral  areat. 
Summit  openings  very  small  and  closely  approximated.  Interradials  very 
small,  or  only  about  one-tenth  as  long  as  the  radials.  Pseudo-ambulacral 
areas  remarkably  narrow  or  sublinear,  and  deeply  sunken,  extending  down 
rather  more  than  half  the  entire  length  of  the  body,  or  about  two-thirds  the 
length  of  the  radial  pieces  ;  pore  pieces  minute,  slightly  oblique,  and  number- 
ing about  100  to  each  side  of  each  area,  the  two  rows  of  each  area  being  sepa- 
rated by  a  deep  mesial  furrow,  along  which  the  inner  ends  of  the  pore  pieces 
are  minutely  crenate,  lanceolate  and  supplementary  pore-pieces  unknown. 
Surface  marked  with  microscopic  lines,  as  fine,  regular,  and  crowded,  as  if 
made  by  an  engraver*8  ruling  machine. 

Height,  2-25  inches;  breadth,  1  64  inches.  Breadth  of  base,  1*14  inches; 
height  of  do.,  0-60  inch  ;  depth  of  excavations  along  the  sutures  of  base,  0*20 
inch  ;  breadth  of  do.  from  0-45  to  0*56  inch.  Length  of  pseudo-ambulacral 
areas,  1*45  inch  ;  breadth  of  do.,  0-08  inch. 

This  extraordinary  form  differs  so  widely  from  all  other  known  species,  as 
to  render  a  comparison  of  its  specific  characters  with  any  of  those  hitherto 
described  entirely  unnecessary.  It  seems  to  be  related  to  a  group  of  species 
characterized  by  a  triangular  base,  and  very  narrow  pseudo-ambulacral  areat, 
for  which  Dr.  Shuraard  has  proposed  the  name  Troogtoerimu,  Still  it  presents 
some  rather  strongly  marked  differences  from  that  group,  the  species  of  which 
have  the  body  narrow,  fusiform,  and  more  or  less  elongate  and  tapering  below, 
with  the  triangular  base  merely 'flattened  on  each  of  the  three  sides.  In  oar 
type  however,  the  body  is  broadest  below,  while  the  base  is 'comparatively  very 
short  and  wide,  and  has  the  three  spaces  corresponding  to  the  flattened  sides 
of  the  typical  species  of  TVoottocrinus  so  very  profoundly  and  broadly  exca- 
vated, as  to  impart  a  very  remarkable  appearance  to  the  lower  part  of  the  fossil. 
Should  it  be  thought  desirable  to  designate  this  type  by  a  distinct  sobgeneric 
name,  it  might  be  called  lyicceloerintts^  in  allusion  to  the  three  deep  excava- 
tions of  the  base. 

The  specific  name  of  this  form  is  given  in  honor  of  Mr.  H.  T.  Woodman,  of 
Dubuque,  Iowa,  to  whom  we  are  indebted  for  the  use  of  the  only  specimen 
we  have  seen. 

Locality  andpotition. — Salem,  Indiana.  Lower  Carboniferous,  Keokuk  Oroap? 
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Genus  AGBLACRINITBS,  Vaauxem. 
Aqblacbinitrs  (LBPiDODiscas)  8QUAM08D8,  M.  and  W. 

Depressed  discoidal ;  outline  circular,  or  somewhat  oval.  Rays  slender, 
long,  and  stroDglj  curved  as  they  radiate  from  the  middle  toward  the  periph- 
ery, around  which  they  are  each  extended  for  some  little  distance ;  all  sinis- 
tral excepting  the  right  posterior  one,  which  curves  to  the  left,  with  its  outer 
half  extending  around  within  that  of  the  next  one  on  the  loft,  near  which  it 
terminates  at  the  so-called  ovarian  protubrance  ;  each  composed  of  two  zigzag 
rows  of  very  small  pieces,  with  some  irregular  ones  apparently  not  belonging 
properly  to  either  row.  Disc  composed  of  large,  thin,  irregular,  strongly 
squamose  or  imbricating  plates,  the  imbrication  being  inward  from  the  periph- 
ery, that  is,  the  inner  edge  of  each  plate  laps  upon  the  outer  edge  of  the  next 
within.  Ovarian?  pyramid  situated  near  the  left  outer  margin  of  the  posterior 
interbrachial  space,  and  closed  by  ten  pieces,  apparently  imbricating  laterally 
and  forming  a  depressed  cone,  around  the  base  of  which  there  are  numerous 
email,  short,  but  comparatively  wide  imbricating  disc  plates.  Surface  minutely 
granular. 

Greater  diameter  of  an  apparently  distorted  specimen,  1*70  inch. 

The  only  specimen  of  this  species  we  have  seen  is  somewhat  crushed  and 
distorted,  so  that  it  is  rather  difficult  to  make  out  the  exact  details  of  the 
structure  of  the  rays,  though  they  are  apparently  not  provided  with  open 
ambulacral  furrows,  the  rows  of  minute  plates  on  each  side,  apparently  closing 
op  and  interlocking.  There  appear,  however,  to  be  pores  arranged  along 
them  in  a  zigzag  row  between  the  pieces.  The  body  plates  around  the  mar- 
gin are  much  wider  than  high,  and  strongly  imbricating  upward.  No  cen- 
tral opening  is  visible. 

On  comparing  this  species  with  A.  KaakaskieMiSj  Hall  (the  only  other 
known  Carboniferous  species),  the  type  of  which  is  now  before  us,  we  find 
that  our  species  differs  in  the  important  character  of  having  its  disc  plates 
all  very  distinctly  imbricating,  while  those  of  Prof.  Hall's  species  show  no 
tendency  to  imbricate,  the  whole  surface  of  each  being  clearly  exposed,  their 
straight  edges  being  merely  joined  together  like  those  of  a  true  crinoid. 
From  Prof.  Hall's  description,  it  might  also  be  supposed  that  this  species 
differs  in  the  number  of  its  rays,  as  he  described  it  as  having  six  rays. 
A  careful  examination,  however,  of  the  typical  specimen  has  clearly  satisfied 
us  that  this  is  certainly  not  the  case,  as  it  has  only  five,  the  usual  number, 
a^  represented  in  ihe  figure.  It  is  the  incurved  extremity  of  the  dextrai 
righi  posterior  ray,  that  has  been  mistaken  for  a  sixth  ray.  The  specimen 
is  somewhat  crushed  and  distorted,  but  by  carefully  cleaning  it  and  remov- 
ing some  adhering  portions  of  the  matrix,  this  ray  can  be  traced  straight 
out  to  the  periphery,  where  it  curves  abruptly  around  and  extends  inward  to 
near  the  middle  of  the  posterior  interbrachial  space,  where  it  terminates  at  a 
point  near  which  was  doubtless  situated  the  so-called  ovarian  pyramid  ; 
though  the  specimen  is  too  much  crushed  there  to  show  the  latter. 

It  is  worthy  of  note  that  our  species,  although  agreeing  with  most  of 
these  that  have  been  referred  to  Agdacrinites^*  in  the  imbricating  character 
of  its  disc  plates,  as  well  as  in  the  direction  of  the  curvature  of  its  rays, 
still  differs  from  A.  B a/nil loneruitj  of  Vanuxen,  the  type  of  the  genus  in 
both  of  these  characters,  Yanuxem  gives  no  description,  but  judging  from 
his  figure,  (Geol.  Report  Third  Dist.  N.  T.,  p.  306)  one  would  naturally  sup- 

•  By  some  oversight.  Prof.  Pictet  figures,  on  pi.  xclx,  fig.  25,  of  his  valuable  Trait  de 
Palnont.,  a  true  AgdaeriniVu^  and  probably  one  oi  the  Cincinnati  species,  under  the  name 
Brmicy$liU$  paraHUoay  Hall,  a  very  different  fossil  from  the  Niagara  group.  He  also  alludes 
to  Vanuxem's  Agdacriniu*  Hamiltmensis  in  the  text  as  a  Silurian  species,  but  it  is  a  Ham- 
ilton group  (Devonian)  fossil.  Dujardin  and  Hup*  (Hist.  Nat.  Eehinod.  pi.  5,  fig.  8)  copy  Pic- 
tet*s  figure  under  the  name  AgelaeriniU*  parasitica,  as  an  illustration  of  Ageuieriniie*,  saying 
BemicytHtes  ought  not  to  be  separated  from  AgelaerinHes.  The  real  HemtcyatiUM  paratitieu, 
however,  although  related  to  AgrJaeriniUs,  differs  in  several  important  cluiraciert. 
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pose  the  d'lPC  plates  of  his  species  to  hare  the  osoal  imbricating  arrange- 
raeDt.  Prof.  Hall,  however,  has  recently  described  it  in  detail,  rTwentieth 
Report  Regents  Univ.  N.  Y.  on  SUte  Cab.  Nat.  Hist.  p.  299,  1868),  and  dis- 
tinctly states  that  its  interbrachial  or  disc  plates  are  not  imbricating,  as  in 
other  species.  He  also  mentions  the  fact  that  this  typical  ppecles  differs 
from  others  in  baring  its  anterior  and  right  anterior  and  posterior  lateral 
rays  sinstral,  and  its  left  anterior  and  posterior-lateral  rays  cnrred  to  the 
left,  as  shown  in  Vanuzem's  figure.  It  therefore  certainly  seems  to  us  donbt* 
fol  whether  species  differing  in  two  such  important  characters  as  these  are 
strictly  congeneric.  If  they  are  not,  then  a  new  generic  name  should  be 
applied  to  our  species,  and  the  others  agreeing  with  it  in  these  characters; 
in  which  case  we  would  propose  to  designate  this  group  of  species  under 
the  name  Lepidoditciu  (xtr/c,  a  scale,  and  ^^-aof,  a  quoit).  At  least  we  should 
think  they  ought  to  be  separated  snbgenerically. 

Locality  and  potition,  GrawfordsYille,  Indiana.  Keokuk  beds  of  Lower 
Carboniferous. 

ECHINOIDEA. 

Genus  OLIGOPORUS,  Meek  and  Worthen. 

Oligopobub  NOBiLia,  M.  and  W. 

Large,  globose,  composed  of  very  thick  plates.  Ambulacra  nearly  flat,  or 
slightly  convex,  and  without  proper  furrows,  narrow  lanceolate  in  ontlloe, 
or  only  about  two- thirds  as  wide  as  the  interambnlacral  areas  ;  pore  pieces 
comparatively  small,  wider  than  high,  those  of  the  two  outer  rows  rather 
more  irregular  in  size,  and  some  of  them  a  little  larger  than  any  of  those  of 
the  two  inner  rows ;  pores  two  to  each  piece,  forming  four  double  rows, 
those  of  the  two  outer  ranges  of  pieces  being  placed  near  their  inner  ends, 
and  those  of  the  inner  ranges  near  their  outer  ends.  Interambnlacral  areas 
comparatively  large,  moderately  convex,  and  composed  of  five  rows  of  large 
plates,  all  of  which  extend  to  the  disc  above,  while  the  middle  one  ends  within 
about  0'6f)  inch  of  the  oral  opening  below.  Vent  and  apical  disc  much  as 
in  Melonites  muHipora  Surface  of  all  the.  plates,  both  ambulacra!  and  inter- 
ambulacral,  ornamented  with  coarse  granules,  separated  by  spaces  generally 
a  little  wider  than  their  own  breadth,  with  sometimes  a  few  smaller  ones 
between.  Of  these  granules,  about  40  to  60  may  be  counted  on  each  of 
the  larger  interamhulacral  plates. 

Height  and  breadth,  about  3-75  inch  ;  breadth  of  ambulacral  spaces,  0*60 
inch  ;  do.  of  interamhulacral  areas,  1*06  inch.  Height  of  largest  interam- 
hulacral plates,  0*26  inch  ;  breadth  of  do.,  0*40  inch;  thickness  of  do.,  0-25 
inch. 

The  only  specimen  of  this  fine  species  yet  known  to  us  is  mainly  a  silicioos 
cast  of  the  interior.  The  connection  of  the  plates,  however,  are  so  distinctly  de- 
fined by  sharply  raised  lines  formed  by  the  silicions  matter  deposited  in  the 
sutures  between  all  of  the  pieces  before  they  were  dissolved,  that  the  entire 
structure  can  be  made  out  as  well  as  if  the  plates  themselves  had  been  preserved. 
A  few  of  the  plates,  however,  or  rather  casts  of  their  external  surface,  remain 
so  as  to  show  the  surface  granules  as  well  as  the  thickness  of  the  plates  (he.ni- 
selves. 

The  apical  disc  seems  to  be  very  similar,  as  already  stated,  to  that  of  Meloni- 
Us  multiporaj — the  arrangement  and  comparative  sizes,  as  well  as  form  of  the 
ocular  and  genital  plates,  being  much  the  same.  In  two  of  the  latter,  five 
pores  may  be  counted  in  each,  while  one  other  also  shows  obscure  indications 
of  five  pores  and  the  other  two  had  four  each,  as  near  as  can  be  made  out  from 
the  little  projecting  points  representing  them  in  the  cast.  No  satisfactory  in- 
dications of  pores,  however,  are  to  be  seen  in  the  ocular  pieces. 

Although  the  ambulacral  areas  are  not  properly  furrowed,  as  in  O.  Dama 
and  Melonites  muttipora,  they  are  slightly  depressed  below  the  most  convex  cen- 
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tral  region  of  the  interambulacral  areas.  The  depression,  however,  also  in- 
cludes the  two  marginal  rows  of  each  interambulacral  series.  There  is  like- 
wise a  taint  narrow,  almost  linear,  impression  on  the  internal  cast,  extending 
from  the  apical  disc  about  half  way  down  the  middle  row  of  plates  in  each  in- 
terambulacral field. 

This  form  can  be  at  once  distinguished  from  O.  Darue^  the  only  other  known 
species  of  this  type,  by  its  proportionally  much  larger  and  less  numerous  in- 
terambulacral plates,  of  which  there  are  on\y  five  instead  of  eight  or  nine  rows 
to  each  area.  Its  ambulacral  areas  are  also  proportionally  narrower,  and,  as 
already  stated,  differ  in  not  being  furrowed  along  each  side,  with  a  ridge  along 
the  middle. 

As  we  have  elsewhere  suggested,  the  group  Oligoporut  seems  to  be  exactly 
intermediate  in  its  characters  between  MeloniteSy  Owen  and  Norwood,  and  Po' 
Ifpchiftus,  (Sconler)  McCoy.  That  is,  it  differs  from  PaUechimu  in  having  four 
rows  of  ambulacral  pieces  and  four  double  rows  of  pores,  instead  of  two  of  each, 
as  well  as  in  having  the  ambulacral  areas  more  or  less  sunken  below  the  in- 
terambulacral fields.  In  the  last  character  it  agrees  more,  nearly  with  Meloni- 
tesj  from  which,  however,  it  differs  widely  in  having  only /o«r  rows  of  ambula- 
cral pieces  and  four  double  rows  of  pores  instead  of  ten  of  each  to  each  area. 
In  the  nature  of  its  apical  disc  the  species  under  consideration  shows  that  in 
this  type  it  agrees  well  in  its  general  characters  with  Melonitet.  We  also  know, 
from  a  crushed  specimen  of  Oligoporue  Dame,  that  the  species  of  this  group 
have  the  jaws  very  like  those  of  Melonites,  The  question  may  therefore  arise 
whether  or  not  these  differences  in  the  number  of  pieces  and  pores  of  the  ambu- 
lacra are  of  generic  importance,  and  whether  we  ought  not  to  regard  them  as 
only  subgeneric  and  call  our  species  Melonitea  (Oligoportu)  nobilis.  On  tbe 
same  grounds,  however,  we  would  have  as  good  reason  to  regard  both  Oligopo- 
rus  and  Meloniiea  as  mere  sections  or  subgenera  of  Palaehinue.  We  cannot, 
however,  believe  so  important  and  constant  a  difference  of  less  than  generic 
value,  no  gradations  being  yet  known  in  this  character  between  Oligoporus 
and  Melonites  ou  the  one  hand,  or  between  the  former  and  Palmchinua  on  the 
other:  It  is  true  we  yet  only  know  one  species  of  Melonitea^  but  we  now  know 
two  well  marked  species  of  OUgoporus,  while  there  are  eight  or  nine  known  dis- 
tinct species  of  Pal«ehinus,  all  of  which  latter  agree  in  having  but  two  rows  of 
ambulacral  pieces  to  each  area. 

At  the  time  we  proposed  the  name  Oligoporus  we  were  not  aware  that  Prof. 
Desor  had  designated  a  section  (not  a  genus)  of  the  family  Cidaridm  by  the 
name  Oligopores,  In  case  this  should  be  regarded  as  a  serious  objection  to 
our  name  Oligoporus  we  suggested,  in  the  second  volume  of  the  Illinois  Geolo- 
gical Reports,  the  name  Melonopsis  for  this  group  instead;  and  if  it  should  be 
adopted,  the  species  here  described  would  have  to  be  called  Melonopsis  nobilis. 
The  name  Oligopores,  however,  from  its  different  termination,  we  should  think 
sufUcieuily  distinct. 

Locality  and  position. — Calhoun  County,  Illinois,  from  the  Burlington  divi- 
sion of  the  Lower  Carboniferous  series. 


I>e8eription  of  Seyen  Hew  Speolei  of  AMEBICAN  BIBD8  firom  Tarioni  loeali- 

tiet,  with  A  note  on  Zonotriohu  melanotis. 

BY  GEO.   N.   LAWRENCE. 
1.   DXNDBCECA    CAPITALI8. 

Male.  Front  and  crown  of  a  deep  rich  reddish  brown  ;  back  and  smaller 
wing  coverts  yellowish  olive-green,  becoming  more  yellow  on  the  rump  ; 
central  tail  fenthers  and  the  outer  webs  of  the  others  dark  olive-brown,  edged 
the  color  of  the  back,  the  inner  webs  of  all  except  the  central  tail  feathers 
are  yellow;  the  qnill  feathers  and  the  larger  wing  coverts  are  blackish  brown, 
the  primaries  and  secondaries  with  margins  the  color  of  the  back,  the  terti- 
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aries  and  wing  coTerts  edged  with  yellow ;  under  llnincr  of  wingt  deep 
yellow ;  under  plamage  deep  golden  yellow,  with  conspicuoas  reddiah  brows 
stripes  on  the  breast  and  sides ;  bill  blackiah  brown,  the  ander  mandible 
paler  below  ;  feet  light  brown. 

Second,  third  and  fourth  quills  equal  and  longesti  first  intermediate 
between  fourth  and  fifth. 

Length  4}  in. ;  wing  2^.  ;  tail  2  1-I6th  ;  bill  7-16th8  ;  tarsi  }. 

The  female  differs  in  wanting  the  brown  cap,  having  in  place  of  it  a  slight 
wash  of  that  color,  and  in  there  being  only  a  few  faint  stripes  on  the  breast 

Habitat. — Barbadoes.  Types  in  my  collection,  obtained  by  Mr.  A.  H  Alex- 
ander, of  West  Boboken,  N.  J.,  who  informed  me  that  it  is  an  abundant  species 
and  familiar  in  its  habits. 

Remarks.  This  beautiful  species  needs  comparison  only  with  i>.  peUekitf 
and  the  bird  from  St.  Thomas  and  St.  Croix,  referred  to  D.  rufieapiUa,  Go., 
by  Prof.  Baird,  with  a  7,  see  Rev.  Am.  Birds,  pp.  199  and  201 ;  it  is  smaller 
than  either,  and  they  do  not  agree  in  the  wing  formula ;  the  present  speciee 
appears  to  have  a  greater  extent  of  yellow  in  the  tail  feathers. 

It  is  the  same  species  as  a  specimen  spoken  of  by  Prof.  Baird  (Rer.  Am. 
Birds,  p.  202)  but  not  named,  which  was  brought  from  Barbadoes  m  alcohol 
by  Prof.  Gill. 

Apart  from  its  smaller  sise,  its  clearly  defined  and  deeply  colored  crown 
will  distinguish  it  from  all  others. 

2.  TACHTPHONnS   ATRIOAPILLOS. 

Front,  entire  crown  and  occiput  black,  sides  of  the  head  and  the  hind  neek 
grayish-black ;  back  and  smaller  wing  coverts  dark  olive-green,  the  map 
olive,  tinged  with  ferruginous  ;  tail  brownish«black  bordered  with  greenish- 
olive  ;  middle  and  larger  wing  coverts  black,  with  greenish  olive  margins ; 
quills  black,  the  primaries  narrowly  edged  on  the  outer  webs  with  greenish 
yellow,  the  secondaries  with  olive  green;  under  wing  coverts  pale  yellow; 
throat  of  a  light  brown  intermixed  with  gray,  and  tinged  with  rufons ;  lower 
part  of  the  neck  and  sides  of  the  breast  olive-green  washed  with  ferruginous  ; 
breast  and  abdomen  bright  brownish  ferruginous,  becoming  yellowish  on  the 
middle  of  the  belly;  under  tail  coverts  black  bordered  with  ferruginous; 
bill  black,  the  under  mandible  whitish  at  base ;  tarsi  and  toes  black. 

Length  (skin)  5  in.  ;  wing  2}  ;  tail  2\  ;  bill  ^;  tarsi  |. 

nabitat.-^The  Island  of  Trinidad. 

Type  in  my  collection  ;  it  was  killed  at  Trinidad  in  the  early  part  of  the 
present  year  by  Mr.  A.  H.  Alexander,  from  whom  I  procured  it.  A  person 
who  accompanied  him  at  the  time,  and  was  familiar  with  the  birds  of  the 
Island,  said  it  was  a  species  he  had  never  noticed  before. 

Remarks. — This  does  not  resemble  in  plumage  any  other  member  of  the 
genus,  and  I  think  is  probably  a  male  ;  the  black  crown  and  distinctly  colored 
under  plumage  seem  to  preclude  the  probability  of  its  being  a  female. 

3.  QOISCALUS    FORTIROSTRIS. 

Male.  Black,  with  purplish  steel  blue  lustre,  uniform  throughout  the 
body,  not  changeable  as  in  most  other  species;  wing^  and  tail  greenish,  bill 
and  feet  black. 

Second  quill  longest,  first  between  third  and  fourth  ;  tail  graduated,  lateral 
feather  one  inch  shorter  than  middle  feathers  ;  bill  very  strong,  cnimen  reg- 
ularly curved  throughout,  commissure  sinuated.  ^ 

Length  9  in. ;  wing  4^  ;  tail  4};  bill  from  front  1  l-16th ;  height  of  bill  at 
base  7-16ths;  tarsi  1  3-16th8. 

The  female  is  smaller,  and  the  plumage,  instead  of  being  bluish,  has  a 
brownish  cast  of  color. 

Length  8  in. ;  wing  3| ;  tail  3^  ;  bill  I5.16ths  ;  tarsi  1  l-lSths. 
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Habitat. — Barbadoes.  Types  io  mj  collection,  obtained  from  Mr.  A.  H. 
Alexander,  by  whom  they  were  killed  on  that  Island. 

Remarks. — This  very  distinct  species  comes  nearest  to  Q.  lugubris^  Sw.,  in 
its  dimensions,  but  is  rather  smaller ;  that  species  is  more  violaceous  in  lustre, 
with  longer  and  stouter  legs,  also  a  longer,  straighter  and  more  feeble  bill, 
with  the  commissure  straight;  the  bill  of  the  new  species  is  comparatiyely 
large,  at  the  base  being  wider  and  fully  one-third  higher  than  that  of  Q.  lupu- 
brit. 

4.  Thamnophilub  yiroatus. 

Entire  head,  hind  neck  and  all  of  the  nnder  plumage,  of  a  grayish  fuligi- 
noas  color,  blacker  on  the  head  and  grayer  below,  with  a  broad  stripe  of  pale 
ochreous  white  down  the  centre  of  each  feather  ;  these  are  clearer  or  nearly 
white  on  the  head,  and  duller  on  the  abdomen  ;  back,  tail  and  exposed  por- 
tion of  the  wings  cinnamon  red  ;  the  inner  webs  of  the  quill  feathers  liver 
brown  ;  the  nnder  wing  coverts  and  inner  margins  of  quills  pale  cinnamon  ; 
under  tail  coverts  pale  rufous ;  upper  mandible  black,  the  under  whitish 
horn  color ;  tarsi  and  toes  black,  claws  whitish. 

Length  about  6  in. ;  wing  3  ;  tail  2|;  bill  about  | ;  tarsi  1. 

Habitat. — New  Granada,  Turbo.  Collected  by  Lt.  Michler.  Type  in  Mas. 
Acad,  of  Nat.  Sciences,  Philadelphia. 

Remarkt. — In  distribution  of  colors  this  species  much  resembles  T.  palUatua, 
bat  it  is  smaller  and  differs  notably  in  the  white  markings  throughout,  being 
longitudinal ;  the  crown  in  palliatus  is  immaculate,  on  which  in  the  present 
species  the  stripes  are  strongly  defined  ;  the  red  coloring  is  paler  and  duller 
than  that  of  T.  palliatus. 

Prom  analogy  I  judge  it  to  be  a  male,  as  the  female  of  T.  palliatus  hai  a 
rufous  crown. 

The  bill  is  injured  by  shot,  the  end  being  deficient;  at  first  I  was  puzzled 
to  know  where  to  place  it,  but  feel  confident  it  is  assigned  its  true  position. 


Analytioal  tobU  of  the  Bpeoios  of  BABIDITT8  inhabitiag  the  United  SUtot.: 

BY  JOHN   L.   LE  CONTE,  M.D. 

According  to  the  form  of  the  antennae  the  species  before  me  may  be 
divided  into  three  principal  groups,  of  which  the  second  contains  all  the 
strongly  pubescent  species.  The  first  group  is  the  most  numerous,  and  may 
again  be  subdivided  by  the  presence  or  absence  of  the  apical  constriction  of 
the  prothorax.     We  will  thus  have  the  following  scheme  of  arrangement. 

A.  Antennte  thick;  2d  and  3d  joints  of  funiculus  equal. 

.a.  Body  nearly  glabrous.  Thorax  not  constricted  near  the  apex.  Sp.  1 — 8. 

b.  Body  nearly  glabrous.     Thorax  constricted  near  the  apex.  Sp.  9 — 22. 

c.  Body  densely  pubescent ;  thorax  constricted  near  the  apex.  Sp.  23 — 25. 

B.  Antennie  slender  ;  2d  point  of  funiculus  longer  than  the  3d.  Sp.  26 — 28. 

A — a. 

Intervals  of  elytra  coarsely  and  irregularly  punctured.  1. 

*'  *'     with  single  rows  of  usually  well  marked  punctures.  3. 

"  "     with  very  fine  inconspicuous  punctures.  4. 

1.  Color  black.  2. 

Color  bronze-black ;  prothorax  longer  than  wide,  gradually  narrowed  from 
base,  rounded  near  the  apex ;  dorsal  carina  very  indistinct ;  beak  stout,  curved, 
moderately  long,  punctured.  Long.  4*5  mm.    Middle  States.     1.  subaeneus. 

2.  More  shining ;  prothorax  not  longer  than  wide,  very  slightly  narrowc'd 
from  base,  much  rounded  near  the  apex ;  dorsal  carina  not  apparent ;  b««ik 
stoat,  short,  curved,  punctured.    Long  4*5  mm.    Kansas  (one  specimen). 

2.  quadratus. 
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Similar  to  the  last  in  size,  form  and  sculptnre,  bat  the  dorsal  carina  of  the 
prothorax  is  well  marked.  Long  4*5  mm.  Texas,  Illinois.  (Two  speci- 
mens)   3.  carinnlatns  Ltt, 

Less  shining ;  punctures  of  elytra  smaller  and  closer ;  prothorax  more 
equally  rounded  on  the  sides,  not  broader  than  long,  without  dorsal  carina  ; 
beak  moderately  long,  stout,  curved,  punctured.  Long.  4-5  mm.  Kansas. 
(2  specimens) 4.  transYersus  Soy. 

3.  Black  bronzed,  shining ;  prothorax  not  longer  than  wide,  very  slightly 
narrowed  from  the  base,  much  rounded  near  the  tip,  dorsal  carina  not  ob?i* 
ous.  (Resembles  B.  Fubseneus,  but  differs  by  the  more  full  thorax,  rather 
stouter  form,  and  less  irregular  interstitial  punctures  of  the  elytra.)  Long. 
4 — 4*5  mm.     Middle  and  Southern  States 5.  tamescens. 

Smaller,  black  bronzed,  shining ;  prothorax  not  longer  than  wide,  mors 
obliquely  narrowed  at  tip  and  less  rounded,  dorsal  carina  notobYiouB  ;  elytral 
stria  less  strongly  punctured  than  inB.  tumescens;  intervals  with  rows 
of  well  marked  or  very  fine  punctures.     Long.  3  mm 6.  confinis. 

Black  bronzed,  very  shining,  prothorax  more  sparsely  punctured,  slightly 
narrowed  from  the  base,  broadly  and  obliquely  rounded  near  the  tip  ;  elytra 
more  finely  and  less  deeply  striate,  intervals  wider,  nearly  smooth.  Long. 
2*5— 3  mm.     Louisiana 6.  aerens&A 

4.  Bluish  black,  shining ;  prothorax  not  longer  than  wide,  obliqnelj  narrowed 
from  the  base,  broadly  rounded  near  the  tip,  punctures  more  distant  than 
usual,  dorsal  carina  not  obvious ;  elytral  striae  scarcely  perceptibly  punctured, 
interstices  nearly  smooth,  or  with  rows  of  very  small  punctures.  Long. 
4*25-4-75  mm.  Middle  and  Southern  States ;  five  specimens.  (DiflTers  fh>m 
B,  aereut  in  color  and  in  form  of  prothorax.) 7.  interstitialis  jSdf. 

Black,  shining;  body  narrow,  prothorax  longer  than  wide,  sides  broadly 
rounded  in  front,  disc  strongly  punctured,  without  dorsal  carina ;  elytra  with 
a  feeble  oblique  impression  near  the  base,  strias  scarcely  punctured  ;  inter- 
stices with  rows  of  very  fine  punctures.  Long.  3-5  mm.  California;  two 
specimens  ;  San  Francisco 8.  macer  Xtf. 

A— b. 

(The  beak  is  longer  and  more  slender  than  in  A — a,  and  the  thorax 
is  trnnsversely  impressed  near  the  tip,  at  least  on  the  sides.) 

Prothorax  at  base  nearly  as  wide  as  the  elytra.  1. 

Prothornx  at  base  narrower  than  the  elytra;  black,  shining,  very  coarsely 
sculptured,  elytral  intervals  not  wider  than  the  striae,  and  marked  with  single 
rows   of  deep   punctures.     Long.   5*5-6*5   mm.      Illinois,   Kansas,  Arizona. 

9.  striatas  Sajf. 

1.  Body  nearly  glabrous,  color  black,  2. 

"                        "         color  bright  brown,  8. 

Body  rather  robust  and  convex,  brownish  black,  more  pubescent  than 
usual ;  prothorax  wider  than  long,  gradually  narrowed  from  the  base  and 
feebly  rounded  on  the  sides  ;  elytral  intervals  with  rather  confused  rows  of 
somewhat  transverse  punctures.  Long.  A — 5  mm.  Kansas.  (Resembles  in 
appearance  a  Centrinus) 10.  farctne. 

Body  robust,  black,  more  pubescent  than  usual,  prothorax  wider  than  long, 
feebly  narrowed  from  the  base,  sides  much  rounded  in  front  almost  straight 
behind,  very  densely  and  coarsely  punctured,  with  a  slender  carina ;  elytral 
intervals  wider  than  the  striae,  densely  and  confusedly  punctured.  Long. 
4  mm.     California,  3  specimens.     S.Diego 11.  de  ns  n  s  Xee. 

2.  Prothorax  with  distinct  smooth  dorsal  line.  3. 

"  without  "  «*  "  6. 

3.  Elytral  intervals  usually  not  wider  than  the  striae,  with  rows  of  very 
strongly  marked  punctures  ;  body  larger  and  wider.  4. 

Elytral  intervals  wider  than  the  striae,  with  single  rows  of  finer  shallow 
.punctures  ;  body  smaller  and  narrower.  5. 
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4.  Prothorax  'gradually  narrowed  from  the  base,  broadlj  ronnded  on  the 
sides,  more  stronglj  towards  the  tip,  coarselj  panctured,  the  punctures  more 
distant  than  the  length  of  their  diameters ;  (elytral  interyals  and  striae  as  in 
B.  striatus;  resembles  B.  carinulatus,  but  the  prothorax  is  distinctly 
impressed  on  the  sides  near  the  tips,)  Long.  6  mm.  Kansas  and  Wiscon- 
sin  12.  strenuus. 

Resembles  the  preceding  in  form  and  sculpture,  but  the  punctures  of  the 
prothorax  are  larger  and  more  distinctly  umbilicated,  and  the  sides  more 
deeply  constricted  near  the  tip.  Long.  5  mm.  Penna.,  one  specimen ; 
Mr.  RathTon 13.  umbilicatus. 

Somewhat  narrower  and  more  regularly  oval,  prothorax  gradually  but  more 
strongly  narrowed  from  the  base,  and  more  obliquely  rounded  near  the  tip, 
less  coarsely  but  somewhat  more  densely  punctured  than  in  B.  strenuus; 
elytra  with  the  intervals  wider  than  the  striae,  with  rather  confused  rows  of 
fine  but  well  marked  punctures.     Long.  6  mm.     Wisconsin,  1  specimen. 

14.  s  u  b  o  ▼  a  1  i  s. 

6.  Punctures  of  prothorax  more  distant  than  their  diameter,  sides  scarcely 
narrowed  from  the  base,  more  broadly  rounded  near  the  tip,  dorsal  line 
wide;  elytral  intervals  wider  than  the  strias  with  rows  of  distant  large 
shallow  punctures.  Body  less  convex  than  usual.  Long.  3*5  mm.  New 
Mexico,  1  specimen 15.  distans. 

Prothorax  more  densely  punctured,  sides  slightly  narrowed  from  the  base, 
more  obliquely  rounded  near  the  tip  and  more  distinctly  constricted  ;  elytra 
as  in  the  preceding,  but  with  a  small  white  pubescent  basal  spot  each  side, 
and  a  few  scattered  white  scale-like  hairs.  Long.  3 — 4  mm.  Southern 
States,  3  specimens 16.  nigrinus  Say. 

6.  Body  oval  or  elongate.  7. 
Body  broadly  ovate,  black  shining,  prothorax  wider  than  long,  strongly 

but  not  densely  punctured,  with  very  feeble  dorsal  carina,  sides  narrowed 
from  the  base,  strongly  rounded  in  front,  and  deeply  constricted  near  the  tip; 
elytral  intervals  wider  than  the  striae,  with  rows  of  small  but  deep  punctures. 
Long.  2*5 — 3  mm.     Middle  States,  4  specimens 17.  ovatns. 

7.  Body  oval,  black  shining,  prothorax  not  wider  than  long,  strongly  and 
densely  punctured,  without  dorsal  carina,  sides  narrowed  and  broadly 
rounded  from  the  base,  slightly  constricted  near  the  tip ;  elytral  intervals 
broad,  with  rows  of  very  fine  but  well  marked  punctures.  Long.  2*5  ram. 
Middle  States,  2  specimens 18.  pusillus. 

Body  elongate  oval,  black,  less  shining,  prothorax  longer  than  wide,  more 
coarsely  punctured,  punctures  less  distant  than  the  length  of  their  diameters, 
without  dorsal  carina,  sides  converging  from  the  base,  rounded  only  near  the 
apex,  which  is  feebly  constricted  ;  elytral  intervals  a  little  wider  than  the  striae, 
with  rows  of  well  marked  punctures,  disc  feebly  impressed  obliquely  each 
side  behind  the  shoulder.  (Of  the  same  form  as  B.  macer,  but  otherwise 
quite  distinct.  It  differs  remarkably  from  all  the  others  of  this  division  by 
the  2d  joint  of  the  funiculus  of  the  antennae  being  somewhat  longer  than  the 
3d,  though  much  less  conspicuously  than  in  the  species  of  division  B.)  Long. 
3---3*5.    Illinois  and  Kansas,  5  specimens 19.  angustus. 

Also  slender  in  form,  black,  not  very  shining,  prothorax  punctured  as  in 
the  preceding,  with  the  sides  not  converging  from  the  base,  but  parallel,  and 
more  strongly  rounded  in  front,  tip  feebly  constricted  ;  elytral  intervals  wider 
than  the  striae,  with  rows  of  well  marked  punctures.  (Resembles  B.  macer, 
but  the  thorax  is  more  full  in  form,  more  densely  punctured,  and  is  feebly  con- 
stricted at  the  tip ;  the  beak  is  also  longer  and  more  slender.)  Long.  2*5  mm. 
California,  1  specimen.     San  Francisco 20.  se  ria  tus  Zee. 

Somewhat  less  slender,  bronzed  black,  shining,  prothorax  scarcely  larger 
than  wide,  narrowed  from  the  base  and  feebly  rounded  on  the  sides  except 
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near  the  tip,  where  it  is  more  strongly  rounded  and  slightlj  constricted  disr, 
coarsely  bat  more  sparsely  punctured  than  usual,  punctures  more  distant 
than  the  length  of  their  diameters ;  elytral  strisB  impunctured,  interrals  mach 
wider  than  the  striae,  with  single  rows  of  small  punctures.  Long*.  3  mm.  One 
specimen,  Oregon • 21.  e parses. 

8.  Body  elongate,  bright  brown,  rery  shining,  prothorax  rather  sparsely 
punctured  with  a  broad  undefined  smooth  medial  line ;  eljtral  uneven, 
with  a  transverse  impression  before  the  middle,  an  oblique  one  behind  tiie 
humeri,  and  a  very  faint  one  behind  the  middle  ;  striss  feebly  punctured,  in- 
tervals much  wider  than  the  striae,  with  scarcely  perceptible  rows  of  very  fine 
punctures.  Long.  3  mm.  Ohio  and  Illinois ;  (depredates  on  grape  vine,  pro- 
ducing the  gall  described  by  Mr.  Walsh  as  vitUcunnut,).,,,  22.  S  e  s  o  s  fe^r  i  8.* 

A — c. 

The  species  contained  in  this  gronp  are  of  a  slender  form  like  some  of 
those  in  b,  and  like  them  have  an  elongated  moderately  slender  beak ;  the 
antennae  are  not  quite  so  stout,  though  the  2d  joint  of  the  funiculus  is  not 
conspicuously  longer  than  the  3d.  The  body  beneath  is  densely  clothed  with 
depressed  ash  colored  hairs,  and  is  equally  densely  pubescent  abore.  The 
prothorax  is  constricted  near  the  tip,  and  the  disc  is  strongly  and  densely 
punctured  with  a  slightly  elevated  dorsal  line.  The  species  of  this  groip 
have  the  last  tarsal  joint  more  elongated  than  in  the  other  species  of  the 
genus,  and  the  claws  closely  approximated,  and  somewhat  connate  at  base ; 
the  males  are  also  distinguished  by  the  last  ventral  segment  being  armed  at 
tip  with  a  small  tooth.  These  differences,  combined  with  those  of  appetf- 
ance,  produced  by  the  dense  covering  of  hair,  would  indicate  the  propriety 
of  separating  them  as  a  distinct  genus. 

Prothorax  feebly  constricted  near  the  tip.  1- 

"         more  strongly  "        "        "  2. 

1.  Small,  pubescence  less  dense,  prothorax  longer  than  wide,  feebly  narrowed 
in  front,  slightly  rounded  on  the  sides,  and  feebly  constricted  near  the  tip. 
without  basal  glabrous  spots.  Long.  3  mm.  Maryland,  1  spec..23.  plumbens. 

Larger,  pabescence  very  dense,  prothorax  very  little  longer  than  wide, 
gradually  narrowed  in  front,  slightly  narrowed  on  the  sides,  and  feebly  con- 
stricted  near  the  tip,  with  three  basal  glabrous  black  spots  extending  upon 
the  scutellum  and  base  of  elytra.  Long.  4*5  mm.  Atlantic  States,  abun- 
dant   24.  tr  in  o  t  a  tus  5ajf. 

2.  Larger,  pubescence  dense,  prothorax  scarcely  longer  than  wide,  subtra- 
pezoidal  gradually  narrowed  from  the  base,  sides  nearly  straight,  suddenly 
rounded  near  the  tip  and  more  strongly  constricted,  coarsely  and  densely 
punctured,  distinctly  carinated,  marked  with  basal  spots  as  in  the  preceding. 
Long.  4-5 — 6  mm.     California,  also  at  Cape  San  Lucas,  3  spec. 

25.  mucoreus  Let. 

B. 

The  species  of  this  division  have  the  beak  longer  and  more  slender  than 
those  of  A,  and  the  antennc  are  much  thinner,  the  2d  joint  of  the  funiculus 
is  much  longer  than  the  3d,  thus  showing  an  approach  to  Centrinus,  which 
these  species  resemble  in  their  form ;  the  body  is  nearly  glabrous,  and  the 
prothorax  is  constricted  near  the  tip. 

The  three  species  before  me  may  be  distinguished  as  follows: 
Body  black,  somewhat  shining,  prothorax  strongly  punctured,  without  dor- 
sal carina,  gradually  and  strongly  narrowed  from  the  base,  and  rounded  on 
the  sides ;  elytral  intervals  with  single  rows  of  strongly  marked  punctures, 
humeri  scarcely  wider  than  the  base  of  prothorax.  Long.  3*5  mm.  Kansas, 
one  specimen 26.  na  s  utus. 

*  Vide  Herodotus,  Euterpe,  cap.  102. 
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Body  black,  shining,  prothoraz  as  in  the  preceding,  elytra  at  humeri  dis- 
tinctly wider  than  base  of  prothorax,  intervals  with  confused  fine  punctures. 
Long.  3*5 — 4-5  mm.  Southern  States,  4  specimens.  (Rather  stouter  in  form 
than  the  preceding,  and  resembling  almost  exactly  B.  fare  us,  bat  quite  dif- 
ferent by  the  antennae  and  beak.) 27.  ibis. 

Body  brown,  shining,  prothoraz  longer  than  in  the  preceding  and  less 
rounded  on  the  sides,  more  densely  punctured  with  a  faint  dorsal  carina ; 
elytra  at  humeri  distinctly  wider  than  base  of  prothoraz,  intervals  wtth  con- 
fused fine  punctures.    Long.  3-5  mm.     Georgia  and  Illinois,  4  specimens. 

28.  scolopaz  Say. 
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B.  T-signnm  Seh.    Cure,  viii,  154. 
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The  GTBIHIDJB  of  Amerioa,  north  of  Xezloo. 

BY  JOHN   L.   LECONTE. 

Species  of  this  family  are  found  in  every  part  of  the  United  States  and  con- 
tiguous northern  regions,  usually  in  large  colonies ;  from  their  whirling  mo- 
tion of  the  surface  of  the  water  they  are  popularly  known  as  whirligiga,  and,  on 
account  of  the  agreeable  fragrant  odor  of  some  of  the  species,  as  apple-buyt. 

There  is  a'  remarkable  uniformity  of  appearance  in  the  species  of  each  genus, 
which  renders  their  definition  and  recognition  somewhat  difficult ;  for  this 
reason,  notwithstanding  the  very  curious  structural  characters  displayed  in 
their  organization,  which  are  detailed  in  all  systematic  works,  they  are  not 
favorites  with  collectors,  and  many  of  our  species  have  remained  unnamed. 

Three  genera  are  represented  in  our  fauna : 

Last  ventral  segment  depressed,  rounded  at  tip : 

Scutellum  distinct:  labrum  transverse Gyrinns. 

Seutellum  invisible;  labrum  transverse Dineatns. 

Last  ventral  segment  elongated,  conical : 
Scutellum  invisible ;  labrum  prominent Gyretes. 
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DINEUTUS  McLeay. 

Gtclikus  Kirbj. 

The  species  of  this  genus  are  of  larger  size  than  those  of  the  other  two,  and 
of  less  coQvez  form ;  the  elytra  are  marked  with  nine  rerj  slightlj  impressed, 
sometimes  almost  invisible,  stris  or  farrows;  the  labrum  is  rounded  in  front 
and  ciliated,  the  scutellum  is  invisible,  and  the  mesostemum  is  sparsely  bit 
coarsely  punctured  in  front. 

In  the  males  the  front  tarsi  are  moderately  dilated,  and  clothed  beneath  with 
feathery  papillae  densely  arranged  in  transverse  lines,  forming  an  elongated 
narrow  brush  ;  in  D,  tublineattUj  tmarginatw^  aerrulattUy  and  probably  in  ear»* 
ZtntM,  the  front  thighs  of  the  male  are  dilated  near  the  knee,  on  the  anterior 
margin,  into  a  more  or  less  developed  tooth,  varying  somewhat  in  form,  accord- 
.  ing  to  the  individual  degree  of  development,  but  always  well  marked ;  in  D. 
vittatuSj  diaeolor  and  astimility  the  tooth  is  entirely  wanting. 

The  hind  margin  of  the  elytra  is  not  toothed,  nor  strongly  serrate,  in  any  of 
our  species,  which  may  be  divided  into  two  groups  as  follows  : 

A.  Sutural  angles  of  elytra  rounded. 

B.  Sutural  angles  of  elytra  well  defined,  sometimes  slightly  prolonged. 

A. 

14-5— 15*5  mm.  Black  or  black-bronzed,  Tery  shining ;  elytra  nsaally  with* 
brighter  bronzed  vitta ;  strise  faint ;  sutural  angle  very  much  rounded ;  nnder 
surface  dark  chestnut-brown,  middle  and  hind  leg^  pale .^.   1.  y  i  t  ta tns. 

15*5 — 16*5  mm.  Dark  olive  above,  not  very  shining;  elytral  strise  distinct; 
sutural  angle  moderately  rounded  ;  under  surface  black ;  middle  and  hind  legi 
iridescent,  with  the  tibiae  and  tarsi  brown 2.  sublineatus. 

9 — 12  5  mm.  Black,  or  black-bronzed,  not  very  shining ;  elytral  striae  very 
faint ;  sutural  angle  very  much  rounded,  apical  margin  flat ;  nnder  surface 
dark  brown  or  blackish,  slightly  bronzed ;  middle  and  hind  leg^,  narrow  mar- 
gin and  tip  of  abdomen  paler,  nearly  testaceous 3.  emarginatus. 

10*5  mm.  Black-bronzed,  more  shining;  elytral  striae  very  faint;  sutural 
angle  less  strongly  rounded  ;  apical  margin  narrowly  reflexed  ;  under  surface 
brown  :  middle  and  hind  legs,  broad  margin  and  tip  of  abdomen  pale. 

4.  carolinusn.  sp. 

B. 

a.  Body  brown  or  testaceous  beneath,  oval,  narrowed  in  front ;  hind  mar- 
gins of  elytra  very  feebly  sinuate ;  sutural  angle  of  ^  not,  of  $  very  feebly 
prolonged. 

12-5  mm.  Body  broadly  oval,  narrowed  in  front;  upper  surface  black, 
slightly  bronzed,  shining;  lateral  margin  of  elytra  broadly  flattened;  apical 
edge  very  finely  serrate 5.  serrulatus  n.  sp. 

■  11 — 12*5  mm.  More  convex  and  narrower,  narrowed  in  front ;  upper  surface 
black-bronzed,  rarely  black,  shining;  lateral  margin  of  elytra  less  broadly 
flattened;  apical  edge  entire 6.  discolor. 

b.  Body  beneath  black,  slightly  bronzed ;  middle  and  hind  feet,  and  fre- 
quently sides  and  tip  of  the  abdomen,  pale ;  elytra  distinctly  sinuated  near  the 
tip  in  the  9 1  ^°<^  sutural  angle  very  prominent  in  that  sex. 

10*5 — 12  mm.  Black,  usually  slightly  bronzed,  (^  more  shining  than  the 
9  ;  middle  and  hind  legs  testaceous;  margin  and  tip  of  abdomen  pale  ;  elytra 
feebly  striate,  sparsely  and  finely  punctulate ;  ((^  with  the  elytra  not  sinuate 
near  the  tip,  feebly  sinuate  at  the  tip;  sutural  angle  slightly  prominent ;  9 
deeply  sinuate  on  the  side  near  the  tip ;  margin  elevated  at  the  sinuosity,  sinu- 
ate again  at  the  tip,  with  the  sutural  angle  very  prominent.)^  7.  a  s  s  i  m  i  1  i  s. 
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1.  D.  vittatns  Aub€,  Hydroc.  768 ;  Oyrmut  vitU  Germ.  sp.  dot.  32 ;  Cy^ 
clout  opaeua  Mels.,  Proc.  Acad.  Nat.  Sci.  Pbila.  il,  29  (faded  specimens).  Middle 
and  Southern  States,  not  rare. 

2.  D.  sublineatus  Aub^,  Hydroc.  775  ;  Oi/rintu  iubl,  Chevr.,  Col.  Mez. 
cent,  i ;  9  Z>.  integer  Lee  ,  Proc.  Acad.  Nat.  Sci.  Phila.  vii,  221.  Arizona  and 
Lower  California. 

3.  D.emarginatus  Whitej  Brit.  Mas.  Cat. ;  Oyrinue  emarg.  Say,  Trans. 
Am.  Phil.  Soc.  ii,  108  ;  ed.  Lee.  ii,  519  ;  Z>.  amerieanutX  Aub6,  Hydroc.  777  (nee. 
Linn.)  Abundant  in  the  middle  and  northern  States  ;  for  remarks  on  Gyrinus 
americanus  Linn.j  showing  its  probable  identity  with  the  West  Indian  D. 
m  e  t  a  1 1  i  c  tt  8  Aubi^  see  the  note  of  Dr.  Schaum  in  Stettin  Ent.  Zeit.  1848, 337. 

4.  D.  carolinus.  I  have  seen  but  two  9  specimens,  collected  in  South 
Carolina ;  it  closely  resembles  the  preceding,  but  is  more  shining,  and  the  api- 
cal margin  of  the  elytra,  instead  of  being  flat,  is  very  narrowly  reflexed. 

5.  D.  serrulatus.  Middle  and  Southern  States.  I  have  seen  but  two 
^  9  specimens  of  this  species,  which  resembles  in  form  D.  a  s  s  i  m  i  1  i  s ,  but 
is  easily  distinguished  by  the  fine  serration  of  the  apical  margin  of  the  elytra, 
the  Butnral  angle  less  prominent,  the  lateral  flattened  margin  broader  and  more 
reflexed,  the  posterior  sinuosity  of  the  elytra  of  the  female  much  less,  the  striie 
of  the  elytra  less  visible,  and  finally  by  the  front  thighs  of  the  male  being 
armed  with  a  strong  sharp  tooth. 

6.  D.  discolor  Aub^^  Hydroc.  784 ;  Cycloiu  labratut  Mels.  Proc.  Acad. 
Nat.  Sci.  Phila.  ii,  29.  Abundant  from  Canada  to  Louisiana,  and  from  Maine 
to  Kansas ;  easily  known  by  its  narrower  form  and  pale  ferruginous  under 
surface  ;  the  front  thighs  of  the  male  are  not  toothed. 

7.  D.  a  s  s  i  m  i  1  i  8  Aubi^  Hydroc.  778.  Cyelinut  ast,  Kirby,  Fauna  Bor.  Am. 
ir,  78.  Oyrinut  americanus  Say,  Trans.  Am.  Philos.  Soc.  ii,  107  ;  ed.  Lee.  ii, 
519.  Our  most  abundant  species,  usually  known  as  apple  bug  ;  extends  from 
Lake  Superior  to  Texas,  and  from  Maine  to  Kansas.  The  front  femora  of  the 
male  are  not  toothed. 

Gtrimus  Linn. 

'*  The  species  of  this  genus,  as  at  present  defined,  are  peculiar  in  having  1 1 
rows  of  punctures  on  each  elytron,  and  an  oval  transverse  figure  limited  by 
punctures  near  the  tip.  The  legs  are  always  ferruginous,  or  testaceous. 
Usually  two  frontal  impressions  and  two  thoracic  transverse  impressions  are 
well  defined,  but  they  are  not  equally  evident  in  every  individual,  and  are 
sometimes  entirely  obliterated. 

"  For  the  better  definition  of  the  species  it  must  be  observed  that  in  those 
in  which  the  upper  surface  has  a  shining  metallic  gloss,  the  colo^  becomes 
sometimes  black,  and  sometimes  in  part  dark  brown  ;  in  the  same  proportion 
the  black  color  of  the  breast  and  the  abdomen  varies  to  ferruginous.  The  ob- 
literation of  the  rows  of  punctures  next  the  suture  is  of  doubtful  specific  value, 
as  is  also  the  size  of  the  specimens,  both  of  which  characters  are  subject  to 
great  variations." — Zimmermaab,  MS.  To  this  I  may  add  that  the  frontal  im- 
pressions are  of  no  value  in  distinguishing  species. 

On  account  of  the  close  resemblance  between  the  species,  it  has  been  very 
difficult  to  identify  them  by  the  descriptions  thus  far  published,  and,  as  will 
be  seen  in  the  bibliography  and  remarks,  the  determinations  are  frequently 
different  in  each  of  the  standard  collections  which  have  been  independently 
formed  in  this  country. 

My  own  determinations  are  in  some  instances  at  variance  with  those  of  Dr. 
Zimmermann  and  Dr.  Harris,  and  I  hope  may  be  sustained  by  reference  to  the 
types  preserved  in  European  collections ;  but  at  all  events  the  possession  of  a 
much  larger  nnmber  of  specimens,  from  more  widely  separated  localities,  has 
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given  me  greater  advantage  in  distinguishing  and  defining  the  forms  to  whicA 
specific  names  must,  in  the  present  condition  of  science,  be  given. 

The  species  before  me  may  be  arranged  in  the  following  groups,  the  meso- 
sternum  being  of  normal  form  in  all  except  pectoralis: 

A.  Scutellum  flat : 

a.  Under  side  margin  of  prothoraz  and  epipleurse  testaceons. 

b.  Under  side  margin  of  prothorax  and  epipleurae  metallic  black. 

B.  Scutellum  finely  but  distinctly  carinate : 

(Under  side  margin  of  prothorax  and  epipleure  testaceous.) 

A — a. 

*  Under  surface  uniform  testaceous,  or  brown. 
6 — 6*75  mm.     9*   Elongate  oval,  polished  black,  more  or  lens  bronsed; 
punctures  of  the  elytral  rows  approximate,  rather  fine ;  tip  much  rounded, 
outer  angle  not  distinct 1.  confinisZfr. 

6  mm.  9  *  ^  Httle  less  elongated,  polished  black,  not  bronzed ;  puDctnrea 
of  the  elytral  rows  stronger,  and  equally  closely  placed.  2.  fraternus  Ccwpw^ 

4*5 — 5  mm.  Smaller,  not  very  elongate,  polished  black  ;  margins  and  sides 
broadly  bronzed  ;  punctures  of  outer  elytral  rows  stronger  and  moderately  ap* 
proximate ;  abdomen  sometimes  dark  at  the  middle 3.  limbatus  Si$, 

5*5  mm.  $ .  More  elongated,  uniformly  black  bronzed ;  punctures  of  eljtrml 
rows  rather  strong,  moderately  approximate 4.  aene  olus,  n.  qi, 

4*5 — 5  mm.  Of  the  same  form,  color  and  sculpture  as  limbatus, 
scarcely  bronzed  and  a  little  wider ;  the  ventral  segments  of  the  abdomen  ia 
mature  specimens  are  darker  brown,  the  punctures  of  the  elytral  rows  more 
approximate,  with  the  last  segment  paler 5.  dich  roos,  n.  sp. 

5*25  ram.  ^.  More  elongate,  strongly  attenuated  before  and  behind,  and 
more  elevated  at  the  middle  than  usual,  black,  highly  polished,  broadly  bronsed 
on  the  sides,  but  not  on  the  suture  or  refiexed  margin  of  the  elytra;  rows  cobd- 
posed  of  larger  bronzed  punctures  not  very  approximate,  becoming  coarser  at 
the  sides ;  tip  truncate,  slightly  rounded  ;  outer  angle  not  very  obvious ;  body 
beneath  and  legs  ferrugirous.  (Easily  distinguished  by  its  more  compressed 
convex  form  and  coarser  punctures.) , 6.  e  1  e  v  a  t  u  s,  n.  sp. 

5*5 — 6*5  mm.  Elongate  oval,  more  narrowed  in  front,  black,  highly  polish- 
ed ;  margins  and  sides  slightly  bronzed ;  tip  of  elytra  more  concave  than  usual ; 
(margin  not  interrupted) ;  rows  of  elytral  punctures  bronzed,  well  marked, 
approximate ;  under  surface  uniform  reddish-brown.  (Resembles  c  o  n  f  i  n  i  s, 
but  is  much  larger  and  more  narrowed  in  front,  from  the  base  of  the  elj* 
tra) » 7.  consobrinos  Zr«e. 

5 — 6*5  mm.  Of  the  same  form,  color  and  sculpture  as  consobrinus,  but 
a  little  broader  and  with  the  refiexed  margin  of  the  elytra  interrupted  near  the 
tip  by  a  small  flattened  space,  and  the  tip  less  rounded 8.  plicifer  X<c. 

6*5 — 7  mm.  Oval,  less  elongate,  black,  very  highly  polished,  iridescent ; 
margins  and  sides  bronzed  ;  rows  of  punctures  of  elytra  well  marked,  approxi- 
mate ;  under  surface  reddish-brown,  sides  and  tip  of  abdomen  a  little  paler. 
(A  beautiful  species,  easily  known  by  its  larger  size  and  more  brilliant  irides- 
cent surface ;  in  one  specimen  the  under  surface  is  nearly  black.) 

9.  ventralis  Kirby, 

6*5  mm.  Similar  in  size,  color  and  sculpture  to  ventralis,  and  equally 
brilliant,  but  somewhat  narrower  in  form,  with  the  tip  of  the  elytra  more  sud- 
denly truncate,  less  rounded  and  with  the  outer  angle  obtuse,  only  slightly 
rounded  and  quite  distinct iO.  aq  uiri  s,  u.  sp. 

^H^Trunk  dark  piceous ;  abdomen  with  tip  and  lateral  spots  pale. 

6 — 0*75  mm.  More  elongate  than  usual,  black,  highly  polished,  slightly  iri- 
descent; margins  bronzed  ;  puncturesof  elytral  rows  bronzed,  fine,  well  marked, 
approximate  ;  tip  more  rounded  than  usual 11.  maculiventriSyii.tp. 
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***  Trunk  black  bronzed,  or  piceous  bronzed ;  tip  of  abdomen  reddish- 
brown. 

7-25 — 8  mm.  Oval,  less  elongated,  black,  shining,  but  not  polished,  very 
minutely  punctulate  or  rugose  ;  margins  bronzed ;  tips  of  elytra  more  concave 
than  usaal ;  punctures  of  rows  well  marked,  approximate.  (Easily  distin- 
guished by  the  fine  punctuation  of  the  upper  surface  and  the  bronzed  color  be- 
neath.)    12.  affinis  Aub€. 

A— b. 

a.  Body  oval  in  form,  regularly  convex. 

*  Anterior  margin  of  mesosternnm  regular  in  form. 
5*25—5-75  mm.     Oval,  equally  attenuated  at  each  end,  black,  shining,  high- 
ly polished ;  margins  and  sides  bronzed ;  elytra  with  rows  of  deeply  impressed, 
bronzed,  coarse  punctures,  so  approximated  that  the  outer  striae  appear  im- 
pressed ;  tip  broadly  subtruncate,  feebly  rounded ;  outer  angle  distinct. 

13.  parens  Say, 

5*5 — 6'5  mm.  Oval  more  elongate,  nearly  equally  narrowed  before  and  be- 
hind, black,  shining,  highly  polished ;  margins  and  sides  bronzed  ;  elytral  rows 
composed  of  approximate  bronzed  punctures,  the  outer  ones  a  little  stronger 
than  the  inner ;  tip  of  elytra  strongly  rounded,  outer  angle  not  distinct ;  last 
ventral  segment  sometimes  dark  reddish-brown ;  sides  of  prothorax  slightly 
rounded. 

«.  Apical  oval  of  punctured  curve  of  elytra  composed  of  large,  coarse 

punctures. 
$,  Apical  oval  curve  composed  of  very  fine  punctures,  almost  obliterated  ; 

middle  and  hind  legs  darker  than  usual 14.  p  i  c  i  p  e  s  Aubi. 

5*25  mm.  Smaller  and  a  little  narrower  than  p  i  c  i  p  e  s,  of  a  less  shining 
black,  feebly  bronzed,  more  brilliantly  at  the  margins  and  sides ;  elytral  rows 
composed  of  less  approximate  bronzed  punctures,  the  outer  ones  a  little 
stronger  than  the  inner ;  tip  of  elytra  strongly  rounded  ;  outer  angle  not  dis- 
tinct;  apical  oval  curve  composed  of  distant,  well  marked  punctures;  middle 
and  hind  legs  darker  than  usual 15.  opac  u  s  Sahib. 

7  mm.  Larger  and  a  little  stouter,  black,  highly  polished  and  with  bluish 
reflections ;  margins  and  sides  bronzed ;  elytral  rows  composed  of  fine  bronzed, 
very  closely  approximated  punctures,  outer  rows  distinctly  impressed  *,  tip  of 
elytra  broadly  truncate,  feebly  rounded ;  outer  angle  distinct,  though  obtnse 
and  rounded ;  legs  ferruginous,  under  surface  black  ;  last  ventral  segment  very 
dark  brown 16.  boreal  is  Aub/, 

6  mm.  Of  the  same  form,  color  and  sculpture  as  the  preceding,  but  still  more 
highly  polished ;  the  elytra  are  still  less  rounded  at  tip,  and  the  punctures  of 
the  rows  are  less  fine  and  less  approximate,  and  the  outer  rows,  though  a  little 
stronger,  are  not  impressed ;  the  under  surface  is  black,  the  last  ventral  seg- 
ment ferrnginous  in  one,  but  very  dark  brown  in  two  other  specimens  ;  the  legs 
ferruginous 17.  pernitidus,  n.  sp. 

6 — 7  ram.  Of  the  size  and  form  as  b  o  r  e  a  1  i  s,  but  above  black,  less 
highly  polished  and  not  at  all  bronzed ;  tip  of  elytra  more  rounded,  with  the 
outer  angle  less  distinct ;  the  rows  are  composed  of  small  but  less  approximate 
punctures,  and  the  outer  rows,  though  stronger,  are  not  impressed;  the  under 
surface  is  black,  feebly  bronzed ;  the  legs  ferruginous,  and  the  last  ventral 
segment  dark  brown 18.  lugens  Zim, 

6 — 6  mm.  Smaller,  more  elongate,  black  bronzed  both  above  and  beneath  ; 
npper  surface  not  highly  polished  ;  elytra  with  the  tip  broadly  but  not  strong- 
ly rounded  ;  outer  angle  not  distinct ;  rows  composed  of  not  very  fine,  less 
approximate  punctures,  outer  rows  but  little  stronger  than  the  inner  ones ;  legs 
and  last  ventral  segment  ferruginous.  (Resembles  in  form,  size  and  sculpture 
O.  o  p  a  c  u  s,  but  is  more  bronzed  above  and  beneath,  the  legs  and  last  ventral 
segment  are  paler  and  the  inferior  pair  of  eyes  are  larger....  19.  a  n  a  11  s  Say, 
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**  Front  margin  of  mesosternnm  trilobed,  with  &n  oblique  impreBsion  each 
Bide. 

6 — 6  mm.  Oval,  shining  black,  highly  polishedf  margins  and  sides  bronzed ; 
elytra  at  tip  moderately  rounded  ;  outer  angle  not  distinct ;  rows  composed  of 
bronzed,  approximate  punctures,  outer  rows  not  stronger  than  the  inner  onet ; 
beneath  black,  slightly  bronzed ;  legs  ferruginous,  thighs  darker.  (Of  the  same 
size  and  form  asO.  limbatus  and  consobrinus,  but  easily  recognized 
by  the  very  peculiar  form  of  the  mesosternum.) 20.  p  e  c  t  o  r  a  1  i  8.  n.  sp. 

b.  Body  broader,  suborate,  more  suddenly  conyez  at  the  middle  and 
obliquely  decliTous  before  and  behind. 

5*5  mm.  9*U^^f<»'°i  black,  bronzed  above;  elytra  with  the  tip  broadly 
truncate,  feebly  rounded,  outer  angle  distinct  but  rounded ;  rows  composed  of 
fine  approximate  punctures,  outer  ones  not  stronger,  lateral  margin  more 
broadly  reflexed  than  usual.  Beneath  black,  with  slightly  metallic  reflection, 
last  ventral  segment  dark  brown,  legs  ferruginous ;  mesosternnm  feebly  chan- 
neled for  its  entire  length 21.  gibber  Ztm. 

B. 

4 — i'5  mm.  Elongate  oval,  blaish  black,  not  highly  polished,  sides  broadly 
bronzed  ;  elytra  with  the  tip  truncate,  feebly  rounded,  outer  angle  somewhat 
distinct,  though  rounded  ;  rows  composed  of  approximate  bronzed  punctures, 
the  outer  ones  stronger  than  the  inner ;  under  surface,  inflexed  margins  and 
legs  ferruginous,  anterior  ventral  segments  sometimes  darker  ;  mesosternum 
with  a  very  deep  median  farrow 22.  minutus  Lum. 

3*5 — 4*5  mm.  Of  the  same  size  and  form  as  m  i  n  n  t  n  s,  but  a  little 
narrower  and  more  convex  and  of  a  more  dull  black  color,  though  slightly 
bronzed  at  the  sides ;  prothorax  more  rugose,  rows  of  the  elytra  composed  of 
more  approximate  punctures,  and  especially  distinguished  by  the  mesoster- 
num being  but  feebly  channelled  in  front,  with  a  large  elongate  posterior 
fovea  ;  under  surface  always  ferruginous  yellow. 

23.  rockinghamensis  Zim. 

Bibliography  and  Remarks, 

1.  G.  con  fin  is.  Similar  in  form  to  the  Californian  O,  eofuobrinuSf  but 
less  polished,  with  a  slight  bronzed  color  over  the  whole  upper  surface,  more 
brilliant  at  the  suture  and  margins.  Abundant  at  Lake  Superior.  I  have 
also  several  specimens  from  the  interior  of  Oregon  or  Montana. 

2.  G.  fraternus  Couper^  Canadian  Naturalist,  2d  ser.  ii,  60.  Canada 
and  Lake  Superior ;  for  types  I  am  indebted  to  Mr.  W.  Couper,  late  of  Quebec, 
but  now  of  Ottawa.  Is  of  the  same  size  as  the  preceding,  but  a  little  more 
robust,  and  easily  distinguished  by  the  entire  absence  of  bronzed  lustre  on 
the  upper  surface,  even  at  the  suture  and  margin. 

3.  G.  limbatus  iSav,  Trans.  Am.  Phil.  Soc.  ii,  109;  ed.  Lee.  ii,  520. 
Canada  and  Lake  Superior.  In  one  specimen  the  suture  is  not  bronzed,  and 
in  one  the  abdomen  is  dark  brol^n  at  the  middle.  I  received  from  the  late 
Dr.  T.  W.  Harris  a  specimen  of  this  species  from  Western  New  York,  as  No. 
1642*of  his  collection,  O.  anali*  Say,  and  in  Dr.  Zimmermann's  collection  it  is 
named  G.  limbalus  Say.  From  the  former  it  differs  by  the  under  surface  being 
ferruginous.  It  is  quite  possible  that  the  determination  of  Dr.  Zimmermann 
is  correct,  and  although  I  have  seen  no  specimens  from  Georgia  and 
Florida,  the  locality  mentioned  by  Say,  I  have  no  other  which  agrees 
so  nearly  with  his  description,  or  which  resembles  in  appearance  G.  analit^ 
with  which  he  compares  it. 

4.  G.  aeneolns.  One  specimen,  Illinois,  Mr.  Willcox.  This  species  is 
easily  known  by  the  uniform  and  tolerably  brilliant  bronze  color  of  the  upper 
surface,  which,  with  the  more  elongate  form  and  ferruginous  under  surface 
perfectly  defines  it. 
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6.  G.  d  i  c  h  r  o  n  8.  New  England.  I  received  this  species  from  Dr.  Harris 
as  bearing  the  name  in  the  Melsheimer  collection  ;  specimens  tinder  the  same 
name  are  contained  in  Dr.  Zimmermann's  cabinet,  now  in  possession  of  Dr. 
Samuel  Lewis.  It  closely  resembles  G.  limbatuSj  but  is  a  little  more 
robust,  and  not  bronzed  on  the  margin  and  suture. 

6.  G.  elevatus.  One  specimen,  New  York,  No.  1829  Harris'  collection. 
Yery  distinct  bj  its  more  convex  elevated  body,  more  strongly  attenuated 
at  each  end,  and  by  the  much  coarser  punctures  of  the  outer  elytral  rows. 

7.  G.  oonsobrinus  Lee,  Ann.  Lye.  Nat.  Hist.  New  York,  y,  209. 
Abundant  in  California,  at  San  Francisco,  Mendocino,  &c. 

8.  G.  plicifer  Lee,,  ibid.  California,  not  abundant.  Easily  known  by 
the  reflexed  edge  of  the  elytra  being  interrupted  near  the  tip  by  a  slight  de- 
pression, so  that  the  appearance  of  a  small  fold  is  produced,  extending  from 
the  small  depression  to  the  apical  truncation.  I  received  from  Mr.  A.  Murray 
a  smaller  specimen,  which  agrees  sufficiently  with  the  description  of  O.  max' 
giniventrit  Motsch.,  Bull.  Mosc.  1859,  ii,  174,  to  induce  me  to  place  the  latter 
as  a  synonym. 

9.  G.  ventralis  Kirhyy  Fauna  Bor.  Am.,  iv,  80 ;  kxxhk.  Hydroc.  672.  A 
common  species  from  Pennsylvania,  northward  to  Lake  Superior ;  in  the  Zim- 
mermann  collection  it  is  determined  as  O.veniralia  Kirby,  but  although  agree- 
ing in  other  respects  with  Kirby 's  description  it  seems  generally  too  large  to 
be  referred  to  the  latter,  which  is  compared  with  G.  a  e  n  e  u  s,  a  much  smal- 
ler species.  Specimens  occur  in  which  the  under  surface  is  chestnut  brown, 
with  the  inflexed  margins,  the  sides  and  tip  of  the  abdomen  and  the  legs 
paler  ferruginous;  O.  limbatut  %  Aub6,  670  (nee  Say),  is  considered  by  Dr. 
Zimmermann  to  belong  to  this  species. 

10.  G.  aq  a  i  r  i  s.  Middle  States  ;  differs  from  the  preceding  in  the  narrower 
form,  and  more  squarely  truncate  elytra ;  the  under  surface  is  darker  brown, 
in  one  specimen  nearly  black,  with  the  inflexed  margins,  sides  and  tip  of 
abdomen,  and  feet  paler  ferruginous  ;  it  is  less  elongate  than  the  next  species 
aad  the  pale  color  of  the  sides  of  the  ventral  segments  is  not  arranged  in 
spots  but  is  diffused.  On  account  of  the  more  sudden  truncation  of  the  tips 
of  the  elytra  I  would  refer  O,  limbatut  %  Aub6  to  this,  rather  than  to  the  pre- 
ceding species. 

11.  G.  maculiventris.  Abundant  at  Lake  Superior ;  one  specimen 
from  Montana;  more  elongate  than  nsual,  and  easily  recognized  by  the  dark 
brown  color  of  the  under  surface,  with  well  marked  pale  triangular  spots 
each  side  on  the  ventral  segments. 

12.  G.  a  f  f  i  n  i  s  Aiih£,  Hydroc.  669.  New  York  to  Lake  Superior ;  I  have 
also  two  specimens  from  Middle  California.  Our  largest  species,  easily  dis- 
tinguished by  the  upper  surface  of  both  sexes,  (not  alone  of  the  ^  as  men- 
tioned by  Mr.  Aub^),  being  covered  with  very  fine  lines,  producing  under  a 
high  lens  an  aciculate  appearance.  I  received  from  Dr.  Harris  one  specie 
men  as  No.  819  var.  O.  limbatus  Say.,  teste  Say,  but  its  much  larger  size,  as 
well  as  the  dark  bronzed  color  of  the  greater  part  of  the  under  surface,  com- 
pletely separate  it  from  that  species. 

13.  G.  parens  Say,  Trans.  Am.  Phil.  Soc,  iv,  448;  ed.  Lee.  if,  562; 
Aubiy  Hydroc.  701.  Two  specimens  from  Texas  agree  with  the  descriptions 
of  this  species ;  they  differ  from  the  other  small  species  having  the  nnder 
surface  black  bronzed,  by  the  more  coarse  punctures  of  the  elytral  rows,  the 
outer  ones  of  which  become,  by  the  approximation  of  the  punctures,  slightly 
impressed. 

14.  G.  pMcipes  Aubiy  Hydroc,  694;  Mannh,  Bnll.  Mosc.  1843,  223; 
ibid.,  1853,  ii,  164.  Alaska  and  Oregon.  I  have  three  specimens  collected 
in  Labrador,  one  of  which  does  not  seem  to  differ  from  the  types  from  Alaska 
kindly  sent  me  by  Baron  Chaudoir  and  Count  Mnizech  ;  in  one  of  the  speci- 
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mens  the  inflezed  margins  are  sligbtlj  tinged  with  dark  reddish  brown,  as 
mentioned  in  the  remarks  of  Manuerheim  under  the  second  reference.  Two 
specimens  ((^  9 )  f^o^  Labrador,  are  much  smaller,  only  5*25  mm.  long,  but 
do  not  seem  to  differ  in  any  other  respect ;  var.  b,  of  the  last  reference,  it 
probably  a  distinct  species,  but  I  have  seen  no  specimen  to  correspond  with  it. 
fit.  A  race  of  this  species  is  represented  by  four  specimens  from  Lake  Supe- 
rior, which  resemble  in  appearance  the  typical  G.  pieiptt^  but  differ  only  bj 
the  apical  crescentic  oval  curve  of  the  elytral  being  composed  of  larger  punc- 
tures. This  differs  from  the  others  of  the  same  group  (except />«mt7t€fif«) 
by  the  more  elongate  form,  more  highly  polished  surface,  and  more  brilliantly 
bronzed  suture,  margin  and  punctures;  O.  pernitidus  is  more  highly 
polished,  but  has  the  elytral  rows  composed  of  less  approximate  punctures  ; 
O.  b  or  e  al  i  s  is  larger  and  stouter  than  the  two  species  in  question,  though 
otherwise  resembling  them  very  closely. 

16.  O.  opacus  Sahlberfff  Ins.  Fenn.,  47;  Schi6dtt,  Naturhist.  Bidrag. 
Qrdnland,  p.  54 ;  O.  seneus  Aub^,  Hydroc.  690,  (fide  Redtenbacher).  Mr. 
Drewsen,  of  Copenhagen,  has  kindly  sent  me  three  specimens  of  this  species, 
with  a  very 'complete  series  of  the  other  Coleoptera  of  Greenland.  O.  xnau 
Eirby,  Fauna.  Bor.  Am.  iv,  80,  must  according  to  the  sise  given  (2  4-5th  lin.) 
be  a  much  larger  species,  which  is  unknown  to  me,  unless  it  be  O.  hcrtalU, 

16.  G.  b  0  r  e  a  1  i  s  Aub£j  Hydroc.  692.  New  York  to  Lake  Superior ;  the 
distinguishing  characters  of  this  have  been  sufficiently  pointed  out  in  the  re- 
marks upon  other  species. 

17.  G.  p  e  r  n  i  t  i  d  u  s.  The  type  of  this  species  is  a  single  9  from  Georgia; 
with  it  I  have  associated  two  other  females  sent  me  by  Dr.  Harris,  as  No.  242, 
analia  f  Say ;  one  of  the  specimens  agrees  perfectly  with  the  type,  while  im 
the  other  the  punctures  of  the  rows  of  the  elytra  are  much  less  approximate, 
the  inner  rows  less  strongly  marked,  and  the  last  ventral  segment  nearly 
black,  instead  of  ferruginous,  as  in  the  type ;  it  is  probably  a  distinct  species, 
and  is  perhaps  a  small  specimen  of  O.  Sayi  Aub6,  698,  which  is  otherwise 
unknown  to  me. 

Dr.  Zimmermann  determined  this  as  O.  borealiij  but  the  size  given  in  the 
description  of  Mr.  Aube  (7  mm.)  represents  a  larger  speices,  and  I  have 
accordingly  referred  it  to  the  preceding. 

18.  G.  lugens  Zimm.  MS.  New  England  and  Lake  Superior;  easily 
known  by  the  larger  and  stouter  form,  similar  to  O.  bortalU^  but  not  at  all 
bronzed  above. 

19.  G.  a  n  a  1  i  s  Say^  Trans.  Am.  Phil.  Soc,  ii,  108  ;  ed.  Lee.  ii,  520  ;  ibid, 
iv,  448,  ed.  Lee.  ii,  562  ;  Aubi^  Hydroc.  697.  Louisiana  to  Lake  Superior, 
easily  distinguished  by  the  upper  surface  uniformly  bronzed  ;  the  under  sur- 
face black  bronzed,  with  the  last  ventral  segment  and  feet  ferruginous ;  the 
form  is  narrower  than  in  the  other  species  of  this  group,  except  G.  opacus^ 
which  is,  however,  less  oval  and  more  narrowed  behind. 

20.  G.  pecto  rails.  Lake  Superior  and  Hudson  Bay  Territory,  (Fort 
Liard). 

21.  G.  gi  bbe  r  Zimm.^  MS.     I  have  seen  but  the  single  specimen  of  tbie 
peculiar  species  found  in  North  Carolina  by  Dr.  Zimmermann,  from  whose 
MS.  I  have   translated   the  description;    this  unique  specimen  was  kindly 
given  to  me  by  Dr.  Samuel  Lewis. 

Bibliography  and  remarks, 

22.  G.  m  i  n  u  t  u  s  Fabr,,  Syst.  El.  i,  276  ;  Kirby,  Fauna  Bor.  Am.  iv,  81  ; 
Aub£^  Hydroc.  683.  Lake  Superior,  abundant.  I  have  omitted  much  of  the 
European  synonymy  of  this  species,  as  not  applicable  to  our  fauna ;  it  is, 
however,  necessary  to  observe  that  the  fine  carina  of  the  scutellum  which 
distinguishes  this  and  the  next,  so  far  as  I  know,  from  all  others  of  the  genus 
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is  not  mentioned  b/  the  authors  above  cited,  norbj*  Redtenbacher ;  bat  atten- 
tion is  called  to  it  in  the  description  of  Thomson,  Skandiv.  Coleoptera,  ii,  117, 

23.  G.  rockinghamensis  Ztmm.,  MS.  Dr.  Zimmermann  mentions  in 
his  MS.  that  he  found  this  species  in  schools  of  several  thousands,  in  ponds 
at  Rockingham,  North  Carolina.  I  have  translated  the  description  from  his 
notes. 

Species  not  identified. 

G.  impressicoUis  Kirhy^  Fauna  Bor.  Am.  iv,  79.  Mr.  Adam  White, 
B.  M.  Cat.  45,  refers  this  to  O.  borealia  Aub6,  but  the  great  size,  unless  an 
error  of  print,  (4  lines,  =:  8'3  mm.)  renders  such  reference  very  improbable. 

G.  S  a  y  i  Aub^  Hydroc.  698.     See  remarks  under  No.  17. 

G.  fuscipes  Mottch.  Bull.  Mosc.  1859,  ii,  173.  California,*  perhaps  G, 
c(yfi9ohrinu9  Lee* 

Gtrbtkb  Brnll^. 

1.  G.  s  i  n  n  a  t  n  s,  elongate  oval,  very  convex,  dark  bronsed,  very  shining  ; 
sides  of  prothoraz  and  elytra  densely  punctured  and  pubescent,  punctures 
reaching  the  suture ;  tip  of  elytra  broadly  and  obliquely  truncate,  outline  of 
the  truncation  very  slightly  but  distinctly  sinuate,  outer  angle  distinct, 
slightly  prominent,  inflexed  margins  ferruginous;  body  beneath  and  legs 
ferruginous,  breast  and  base  of  abdomen  darker.  Long.  6  mm.  Lee.  Ann. 
Lye.  Nat.  Hist.,  New  York,  v,  210. 

Abundant  in  the  Colorado  River,  near  FortTuma,  California. 

2.  G.  compressHS,  still  more  elongate,  and  more  convex  than  the  pre- 
ceding, and  more  narrowed  in  front  than  behind,  dark  bronzed,  shining  ;  sides 
of  prothorax  and  elytra  densely  punctured  and  pubescent,  punctures  not 
quite  reaching  the  suture  ;  tip  broadly  and  obliquely  truncate  and  very  feebly 
sinuate,  outer  angle  obtuse,  distinct,  slightly  prominent,  inflexed  margins 
black  ;  body  beneath  dark  brownish  red.  feet  and  tip  of  abdomen  paler.  Long. 
6*75  mm.     Lee,  New  Spec,  North  Am\  Col,,  (Smith's  Inst.)  23. 

One  specimen  collected  at  Quincy,  Illinois,  by  Mr.  Willcox. 


Votes  on  the  Speoies  of  AO0N0DEBU8,  BRADTOELLTTS  and  STENOLOPHUS  in- 
habiting Amerioa  north  of  Mezioo. 

BY  JOHN   L.   LE  CONTE,  M.  D. 

The  final  demolition  of  the  genus  Aeupalpus  Dej.  seems  to  have  been  accom- 
plished by  Baron  Chaudoir,  in  his  recent  notes  upon  North  American  Cara- 
bidae,f  by  the  reference  of  most  of  the  species  contained  in  my  third  division 
of  Stenolophu9|  to  Agonoderw.  In  fact,  his  suggestion  is  so  perfectly  natural, 
that  it  is  strange  that  the  resemblance  in  form  and  sculpture,  and  in  the  pro- 
portion of  the  joints  of  the  hind  tarsi,  with  the  absence  of  sexual  characters  in 
the  front  tarsi,  did  not  long  since  cause  these  species  to  be  placed  in  the  proper 
position  to  which  he  has  assigned  them. 

In  reviewing  the  specimens  of  n^y  collection  with  the  aid  of  the  remarks  of 
my  learned  friend,  I  have  found  such  resemblances  in  form  between  the  species 


*  Mr.  Uhler  haa  sent  me  a  portion  of  a  large  school  of  Qyrinut,  collected  in  Charlen 
River,  near  Cambridge,  Mass.,  which  shows  that  Id  some  cases  at  least  the  species  do  not 
live  apart.  An  examination  of  all  the  individuals  captured  has  given  me  the  following 
results : —  ^ 

G.  limbat  u  s,  4cf,    59.  O.  fraternus,  2(f, 

G.  dichrous,   b<J    69.  O.pioi pes? (race),    b<J 

G.  confinis,  \2^    7$.  G.lugens,  ISd^ 

I  have  observed  at  Lake  Superior,  however,  that  the  tpeoies  are  generally  not  found 
intermixed, 
t  Revue  et  BCag.  de  Zoologie,  1868. 
t  Vide  List  of  Coleoptera,  North  Am.,  p.  IS. 
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of  the  three  genera  ahoye  named,  that  a  brief  sjnopsiB  of  the  distingaishing 
characters  of  those  which  I  hare  investigated  seems  to  me  to  be  useful  for  the 
proper  naming  of  the  specimens  contained  in  local  cabinets. 

I  may  also  add  that  the  determinations  of  Baron  Ghaudoir,  who  is  the  fortu- 
nate possessor  of  the  Dejeanian  tjpes,  must  be  taken  as  cojaclusire,  regarding 
the  species  of  that  author ;  the  original  descriptions  were  unfortunately  defec- 
tive in  some  respects,  and  my  recognition  of  his  species  was  therefore  erro- 
neous. 

In  all  the  species  mentioned  in  this  synopsis,  except  Bradycellus  d  i  c  h  r  o  u  s, 
yulpeculus  and  autumnalis,  the  marginal  line  limiting  the  bead  of  the 
prothorax  is  obliterated  for  a  greater  or  less  extent  at  the  middle  of  the  base, 
but  in  those  three  species  it  is  entire,  as  in  the  true  Harpali,  with  which,  per- 
haps, they  should  more  properly  be  associated. 

AGONODERUS  Dej. 

In  the  species  of  this  genus  the  emargination  of  the  mentum  is  less  semicir- 
cular in  outline  than  in  StenolophuSj  but  equally  destitute  of  any  vestige  of  a 
tooth  ;  the  sides  of  the  emargination  are  more  oblique  and  the  bottom  there- 
fore narrower,  like  a  broadly  rounded  angle ;  the  body  is  rather  stouter  and 
more  convex,  the  joints  of  the  antenna;  thicker,  the  hind  tibiae  and  tarsi  less 
slender,  the  joints  1 — 4  of  the  latter  diminishing  in  length  less  rapidly,  the 
front  tibiae  stouter  and  more  strongly  spinose  near  the  tip,  and  finally  the  front 
tarsi  are  alike  in  form  in  both  sexes  and  in  the  more  slender  species  thinly 
clothed  with  a  few  papillae. 

Our  species,  all  but  one  of  which,  as  far  as  known,  are  represented  in  my 
collection,  diminish  gradually  in  size,  and  may  be  grouped  as  follows,  the  dor- 
sal puncture  being  wanting  only  in  A.  infuscatus: 

A.  Body  stouter  and  more  convex :  prothorax  transverse,  quadrate-oval. 

a.  Hind  angles  of  prothorax  very  much  rounded. 

7 — 8*5  ram.  Pale  yellow  above  ;  prothorax  with  two  discoidal  spots ;  scu- 
tellar  stria  long ;  elytra  with  two  dark  stripes  separated  by  the  sutural  inter- 
val;  dorsal  puncture  distinct 1.  lineola. 

6-5  mm.  Dark  testaceous  or  piceous,  narrow  margin  of  prothorax  and 
broader  one  of  elytra  pale;  scutellar  stria  shorter;  dorsal  puncture  want- 
ing   2.  infuscatus. 

b.  Prothorax  nearly  quadrate ;  hind  angles  obtuse,  slightly  rounded  ;  sides 
less  rounded. 

8  mm.  Pale  yellow  ;  head  behind  the  eyes  black,  with  an  occipital  round 
yellow  spot ;  prothorax  with  two  discoidal  oval  black  spots ;  base  finely  and 
not  densely  punctured ;  elytra  with  two  dark  stripes,  as  in  lineola  ;  scutellar  stria 
long.  (Differs  from  lineola  chiefly  by  the  form  of  the  prothorax.)  California, 
and  Nevada 3.  m  ac  u  lat  u  s,  n.  sp. 

B.  Body  more  elongate,  less  convex ;  prothorax  scarcely  wider  than  long ; 
subtrapezoidal,  being  more  or  less  distinctly  narrowed  behind ;  elytra  with  one 
dorsal  puncture. 

a.  Larger  species ;  color  pale ;  elytra  with  a  wide  black  stripe,  divided  by 
the  suture ;  disc  of  prothorax  frequently  with  a  large  black  spot ;  head  always 
black. 

5*5 — 6  mm.     Hind  angles  of  prothorax  rounded  ;  scutellar  stria  long. 

4.  comma. 

5*5 — 7  mm.  Bind  angles  of  prothorax  scarcely  rounded ;  scutellar  stria 
short 5.  p  a  1 1  i  p  es. 

7  mm.  Sides  of  prothorax  subsinuate  behind ;  hind  angles  rounded  :  scu- 
tellar stria  short  ?  (interrupted  in  the  only  specimen  I  have  seen) ;  hind  tarsi 
stouter  i\i2kii  \TL  pallipti,     California 6.  rugicollis. 
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b.  Smaller  species. 

*  Head  black ;  scntellar  stria  distinct. 

3-5 — 4  mm.  Prothorax  pale ;  hind  angles  much  rounded ;  basal  impres- 
sions with  a  few  coarse  punctures ;  elytra  with  a  broad,  dusky  stripe  or  cloud, 
divided  by  the  sutural  interval ;  body  dusky  beneath 7.  partiarins. 

3 — 3*25  mm.  Very  similar  topartiarius,  but  smaller,  with  the  basal  im- 
pressions less  marked,  and  still  more  sparsely  punctured ;  elytra  dusky,  with 
the  suture  and  margins  pale ;  prothorax  pale  above  and  beneath ;  trunk  al- 
ways and  abdomen  usually  dusky.....  8.  pauperculus. 

3 — 4  mm.  Equal  in  size  to  partiariut^  but  narrower,  with  the  sides  of  the 
prothorax  not  rounded  behind,  but  even  feebly  subsinuate ;  the  hind  angles 
are,  however,  rounded,  the  disc  marked  with  a  large,  quadrate,  blackish  spot ; 
elytra  blackish,  with  the  suture  and  margin  testaceous ;  scutellar  stria  longer 
than  in  partiarius 9.  in  distin  c  t  us. 

**  Head  pale,  of  the  same  color  as  the  prothorax ;  body  testaceous  or  fer- 
ruginous beneath,  not  blackish  ;  scutellar  stria  short  or  wanting. 

2*5 — 3  mm.  Prothorax  with  the  hind  angles  much  rounded  ;  basal  impres- 
sions faint,  marked  with  a  few  large  punctures ;  elytra  with  the  scutellar  stria 
punctiform  ;  disc  sometimes  with  a  faint  dusky  cloud »  10.  t  e  s  t  a  c  e  u  s. 

2*75  mm.  Of  the  same  size  and  form  as  the  preceding,  with  the  scutellar 
stria  distinct  though  short,  not  punctiform 11.  micros. 

Bibliography  and  remarkt. 

1.  A.  1  i  n  e  ola'7>9*.,  Sp.  Gen.,  iv,  51;  Carabus  lineola  Fabr.,  Ent.  Syst.,  i, 
155;  Syst.  El.,  i,  197  ;  Oliv.,  35,  78,  pi.  7,  f.  75;  Feronia  lineola  Say,  Tr.  Am. 
Phil.  Soc,  ii,  37  ;  ed.  Lee,  ii,  464;  Carabus  fureatui  Fabr.,  But.  Syst.,  i,  164  ; 
Syst.  El.,  i,  206,  (var.  thorace  immac.) 

Carabus  comma  Fabr.  cannot  be  referred  to  this  specis,  as  is  erroneously 
stated  in  the  Melsheimer  Catalogue  and  thence  copied  into  my  List,  since  it  is 
described  as  having  the  head  black. 

2.  A.  infuscatus  jD^'.,  Sp.  Gen.,  iv.  54;  iuturalit  Lee,  Ann.  Lye.  New 
York,  iv,  373. 

4.  A.  CO  m  m  a.  Carabut  comma  Fabr.,  Ent  Syst.,  1,  165  ;  Syst.  El.,  i,  207 ; 
Feronia  pallipes  Say,  Trans.  Am.  Phil.  Soc,  ii,  38  ;  ed.  Lee,  ii,  465 ;  A.  pallipu 
Dej  ,  Sp.  Gen.,  iv,  53;  A.  dorsalis  Lee,  Ann.  Lye  N.  York,  iv,  373.* 

*  The  MS.  descriptions  and  remarks  of  Dr.  Zimmermann  upon  this  and  the  next  species 
are  so  important  that  I  have  translated  them : 

**  A.  c  o  m  ni  a.    Abundant  in  the  Northern  States ;  2^—3}^  lines  long. 

"^Altogether  similar  to  A.  pal  lines  in  form  and  color,  and  usually  confounded  with 
it;  differs  in  the  marking  of  the  elytra,  upon  each  of  which  there  is  a  black  stripe,  so  that 
the  suture  remains  yellow;  this  stripe  extends  from  the  first  to  the  fifth  stria, and  is  com- 
monly abbreviated  in  front,  sonaetiraes,  however,  attaining  the  base,  but  never  the  suture. 
The  dorsal  spot  of  the  prothorax  is  sometimes  wanting ;  the  hind  angles  are  somewhat 
more  obtuse,  and  the  scutellar  stria  of  the  elytra  longer  than  in  the  next  species. 

''A.  pal  1  ipe  s.    Abundant  in  the  Southern  States ;  '2—3  lines  long. 

**  Body  elongated,  not  very  convex,  testaceous ;  mouth,  palpi,  boso  of  antennee,  feet  and 
anus  reddish^yellow;  under  surface  and  head  black ;  a  large  black  or  brown  spot  on  the 
middle  of  the  prothorax,  and  a  broad  black  stripe  on  the  elytra,  which  extends  from  the 
suture  to  the  f(>urth  stria,  pointed  in  front  and  reaching  the  scutellum.  Head  with  deep 
frontal  impressions  and  moderately  large  eyes ;  prothorax  narrowed  behind;  hind  mar- 
gin and  shallow  basal  impressions  thickly  punctured ;  hind  angles  rather  obtuse  than 
rounded ;  elytra  wtth  deep,  smooth  stri»,  snort  scutellar  btria  and  a  distinct  posterior 
dorsal  punctur*  upon  the  second  stria. 

**  ifemarks.— It  is  obviously  this  species  and  not  the  preceding  which  Fabricius  des- 
cribed from  the  Hunterian  collection.  This  is  apparent,  n  )t  only  m  the  words  *Colooptera 
nigra  limbo  pallido,*  but  also  by  the  description  and  figure  given  by  Olivier  under  the  same 
name,  with  tne  additional  remark  that  the  insect  was  found  in  Carolina.  A.  paUipesDej.  is 
another  species  which  is  found  in  the  Northern  States,  and  described  by  Fabricius  under 
the  name  Qir.  oomma  in  the  foUowmg  words :  '  Elytra  grisea,  macula  lineari  ni^ra  versus 
suturam."  The  specimen  of  Oinibus pallipes  in  tne  Fabrician  cabinet  is  a  Cymindii  vari*- 
gala  I>ej.,  according  to  Schaum,  Stettin  Ent  Zeitung,  1847,  47. 
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6.  A.  p  a  1 1  i  p  e  3  Lec.^  Ann.  Lye.  N.  York,  ir,  373 ;  Carabui  palliptM  Fabr., 
Ent.  Syst.,  i,  159;  Syst.  El.,  i,  200;  Oliv.,  35,  121,  pi.  9,  f.  99;  A.  LeconUi 
Chaud.,  Rev.  and  Mag.  Zool.,   1868. 

6.  A.  r  u  g  i  c  o  1 1  i  B  Lec.^  Proc.  Acad.  Nat.  Sci.,  Phil.,  1859,  83. 

7.  A.  partiarius  Chaud.^  Rev.  and  Mag.  Zool.,  1868  ;  Tttchut  part.  Saj, 
Trans.  Am.  Phil.  Soc,  ii,  90 ;  ed.  Lee,  ii,  504.  Dr.  Zimmermann  belleTed 
that  he  recognized  in  this  species  Carabus  eeler  Oliv.,  35,  114,  pi.  14,  f.  168,  to 
which  the  locality  "  Paris  "  was  incorrectly  given  ;  he  supposed  that  the  speci- 
men was  found  in  Carolina  by  Bosc,  from  whose  collection  it  was  described. 

8.  A  pauperculus  Chaud. y  Rev.  and  Mag.  Zool.,  1868 ;  Aeupaljnu pat^. 
Dej.,  Sp.  Gen.,  iv,  463 ,  Ac.  eoruimilis  Dej.,  ibid.,  iv,  465. 

9.  A.  indistinctus  Chaud,y  Rev.  and  Mag.  Zool.,  1868 ;  Aeupalptu  md, 
Dej.,  Sp.  Qen.,  v,  846.  Dr.  Zimmermann  determined  this  species  as  Ac.  h  a- 
mills  Dej.j  ibid.,  iv,  462,  which  is  referred  by  Chaudoir  to  StenolophuM ;  with 
about  twelve  specimens  before  me,  I  can  perceive  no  greater  sexual  differencea 
than  those  observed  in  other  small  species  of  this  genus ;  a  specimen  deter- 
mined by  Zimmermann  as  Ac.  d  i  f  f  i  c  il  i  s  Z)^'.,  Sp.  Gen.,  iv,  435,  does  not 
differ,  except  in  being  of  a  uniform  pale  brown  color  and  scarcely  perceptibly 
more  elongated.  Should  this  synonymy  be  correct  the  species  must  be  called 
A.  h  u  m  i  1 1  s,  the  specific  name  under  which  it  was  first  published. 

10.  A.  testaceus  Chaud.  ^  Rev.  and  Mag.  Zool.,  1868 ;  Acupaiput  tetL  Dej., 
Sp.  Gen.,  iv,  460. 

11.  A.  m  i  c  r  o  s  Jjtc.^  Ann.  Lye.  N.  York,  iv,  412.  My  description  mentions 
the  only  distinguishing  character  between  this  and  the  preceding,  which  if, 
that  the  scuiellar  stria,  though  short,  is  quite  obvious. 

STENOLOPHUS  Dej. 

In  this  genus  the  mentum  is  semicircularly  emarginate,  without  median 
tooth ;  the  front  and  middle  tarsi  of  the  male  are  dilated,  and  furnished  beneath 
with  two  rows  of  squamiform  papillae.  The  form  of  the  dilated  joints  enables 
the  species  to  be  divided  into  natural  groups.  Until  the  male  is  known,  it  is 
somewhat  difficult  to  decide  whether  some  of  the  smaller  species  should  be  re- 
ferred  to  this  genus  or  to  Ajonoderus ;  but  in  doubtful  cases,  in  the  absence  of 
specimens  with  dilated  front  tarsi,  I  have  referred  to  Stenolophus  all  those  in 
which  the  first  and  second  joints  of  the  hind  tarsi  are  much  longer  than  the 
third  and  fourth  ;  in  other  words,  those  in  which  the  hind  tarsi  are  more  slen- 
der, and  the  joints^diminish  in  length  more  rapidly  than  in  At/onoderus. 

Our  species  may  be  grouped  as  follows  : 

A.  Body  rather  stout,  prothorax  but  little  narrower  than  the  elytra;  front 
and  middle  tarsi  of  male  broadly  dilated  ;  fourth  joint  very  deeply  bilobed  ; 
scutellar  stria  long. 

a.  Sides  of  prothorax  broadly  flattened,  scarcely  rcflexed. 

7-5  mm.  Black,  not  very  shining;  1st  joint  of  antennae,  tibise  and  tarsi 
brownish 1.  carbonari  us. 

b.  Sides  of  prothorax  less  broadly  flattened,  more  strongly  reflexed. 

6-5  mm.  Piceous  black,  shining;  base  of  antennse,  margin  of  prothorax, 
epipleurte  and  feet  brown  ;  basal  impressions  of  thorax  feebly  and  sparsely 
punctured 2.  spretus. 

c.  Prothorax  narrowly  margined,  margin  not  reflexed. 

6*5 — 7  mm.  Piceons  with  brassy  lustre,  margins  of  thorax  and  elytra  tes- 
taceous, base  of  antennae  and  feet  more  or  less  brown  ;  prothorax  subquadrate  ; 
basal  angles  nearly  rectangular,  rounded  at  tip,  impressions  finely  punctured 
and  rugose - 3.  I  i  m  b  a  I  i  s. 

7 — 7*5  mm.  Black,  shining,  elytra  piceous  or  testaceous,  slightly  iridescent, 
base  of  antennse  and  feet  more  or  less  testaceous  or  brown ;  prothorax  feebly 
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narrowed  behind,  hind  angles  obtuse  rounded,  basal  impressions  with  a  few 
scattered  punctures,  bead  of  lateral  margin  pale » 4.  fuliginosus. 

5*5  mm.  Black  shining,  base  of  antennas  and  feet  ferruginous,  elytra  slightly 
indescent,  margin  brown  ;  prothoraz  with  the  lateral  bead  brown,  feebly  nar- 
rowed behind,  hind  angles  much  rounded,  basal  impressions  rounded,  impunc- 
tured 5.  plebejus. 

3*5 — 4'5  mm.  Smaller,  piceous  shining,  sides  of  elytra  and  disc  of  protho- 
rax  fHquently  ferruginous,  base  of  antenne  and  feet  ferruginous  ;  prothorax 
feebly  narrowed  behind,  hind  angles  very  much  rounded,  not  at  all  apparent ; 
basal  impressions  small,  rounded,  feebly  impressed,  impunctured, 

6.  c  o  n  j  u  n  c  t  u  B. 

4*5  mm.  Similar  to  eof^%MctU9^  but  narrower ;  black  shining,  margins  of 
prothorax  and  elytra  brown,  base  of  antennas  and  feet  ferruginous  ;  prothorax 
soarcely  wider  than  long,  not  narrowed  behind,  hind  angles  much  rounded,  not 
at  all  apparent,  basal  impressions  punctiform 7.  rotundatus. 

B. 

Body  more  slender,  prothorax  evidently  narrower  than  the  elytra,  front  tarsi 
of  male  moderately  dilated,  4th  joint  deeply  bilobed,  middle  tarsi  of  male  not 
dilated ;  elytra  with  long  scutellar  stria,  more  or  less  iridescent ;  base  of  an- 
tennas and  feet  pale ;  hind  angles  of  prothorax  obtuse  rounded. 

a.  Elytra  more  finely  striate,  middle  tarsi  of  male  with  two  rows  of  squami- 
form  papillae.     (Pacific  species.) 

*  Striae  deeper  towards  the  tip. 
6  mm.     Blackish,  with   the  margins  paler  ;   prothorax  wider  than   long^ 
scarcely  narrowed  behind,  bAsal  impressions  broad,  very  feebly  punctured. 

8.  an  ce  ps. 

6*5  mm.  Blytra  black,  with  narrow  pale  margin  ;  prothorax  scarcely  wider 
than  long,  narrowed  behind,  basal  impressions  faint,  feebly  punctured,  disc 
yellow,  with  a  large,  somewhat  bi-lobed  black  spot  (elytral  striae  deeper  than 
in  the  preceding  and  next  species) „ 9.  cincticollis. 

**  Striae  not  deeper  towards  the  tip. 
4*5 — 5*27  mm.     Beneath  and  head  blackish,  antennae,  feet,  prothorax  and 
elytra  testaceous ;    prothorax  wider  than  long,  narrowed  behind,  basal  im- 
pressions narrow,  not  punctured ;  elytra  with  a  faint  dusky  cloud  behind  the 
middle 10.  unicolor 

b.  Elytra  more  deeply  striate,  striae  deeper  towards  the  tip,  middle  tarsi  of 
male  without  rows  of  squamiform  papillae. 

8-5  mm.  Larger,  blackish,  with  the  margins  paler ;  prothorax  wider  than 
long,  with  the  basal  impressions  broad,  finely  punctured 11.  f  1  a  ▼  i  p  e  s. 

5.5 — 5-75  mm.  Smaller,  blackish,  narrow  margins  paler,  prothorax  scarcely 
wider  than  long,  basal  impressions  broad,  sparsely  but  less  finely  punctured. 

12.  ocbropezus. 

5*5^-7  mm.  Prothorax  testaceous,  hind  angles  more  rounded,  basal  im- 
pressions sparsely  punctured;  elytra  iridescent  black,  with  very  wide  testaceous 
side  margin •• 13.  dissimilis. 

C. 

Small  species  of  elongate  form  ;  front  tarsi  of  ^  moderately  dilated,  fourth 
joint  deeply  emarginate,  middle  tarsi  feebly  dilated,  with  two  rows  of  squami- 
form papillae  ;  elytra  with  long  scutellar  stria,  base  of  antennae  and  feet  pale  ; 
hind  angles  of  prothorax  obtuse  or  subrectangular,  less  rounded  than  in  B. 

a.  Elytra  with  but  one  dorsal  puncture,  as  usual,  on  the  second  stria  ;  hind 
angles  of  prothorax  obtuse,  somewhat  rounded ;  frontal  suture  more 
distinct  than  usual. 
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3  mm.  Head  narrower  than  the  prothorax,  and  almost  as  long;  color 
scarcely  brown,  elytra  darker,  slightly  iridescent,  prothoral  trapezoidal,  bat 
little  broader  than  long,  narrowed  behind,  rounded  on  the  sides  only  before 
the  middle  ;  basal  impressions  broad,  feebly  punctured  ;  eyes  not  prominent. 

14.  hyd  fopicnt. 

3.5_3  mm.  Head  more  distinctly  narrower  than  the  prothorax,  with  larger 
and  more  prominent  eyes,  otherwise  quite  similar  to  hydropiauj  bat  mor« 
elongate  and  less  convex ;  color  variable,  but  the  head  is  always  dark  and  the 
elytra  iridescent ^ 15.  carat. 

b    Elytra  with  several  dorsal  punctures  ;  bind  angles  of  prothorax  rectan- 
gular, not  rounded. 

4  mm.  Elongate,  more  depressed,  head  blackish,  prothorax  pale,  with  a 
large  quadrate  dusky  spot ;  anterior  transverse  impression  deeply  marked, 
basal  impressions  broad,  rugosely  punctured ;  elytra  pale,  with  a  broad  dorsal 
vitta  divided  by  the  suture  and  abbreviated  at  e«ch  end ;  dorsal  panctares  3. 
Georgia,  one  specimen 16.  flavilimbaa,  n.  tp. 

3  5  mm.  Smaller  and  less  depressed  ,*  head  blackish,  prothorax  testaceoai, 
basal  impressions  deeper,  feebly  punctured,  elytra  dusky,  with  the  satare,  bact 
and  margin  testaceous  ;  dorsal  punctures  3 17.  1  o  ngalua. 

3 — 3*25  mm.  Still  smaller,  prothorax  as  long  as  wide,  with  the  sides  still 
more  subsinnate  behind,  and  the  hind  angles  more  prominent ;  basal  im- 
pressions deep,  punctured ;  color  brown  or  blackish,  paler  at  the  margint ; 
dorsal  punctures  4 18.  rectangalaa. 

D. 

Body  more  elongate  and  linear  than  in  any  of  the  preceding  species  :  head 
as  wide  and  nearly  as  long  as  the  prothorax ;  front  tarsi  of  (^  moderately 
dilated,  4th  joint  bilobed,  middle  tarsi  slightly  dilated  ;  prothorax  narrowed 
behind,  with  flattened  rectangular  angles;  elytra  with  long  scntellar  atria  ; 
palpi  longer  and  more  pointed  than  in  the  other  groups  of  Philodxs  Lee. 

a.  Elytra  each   with   three  distinct  rows  of  dorsal  punctures. 

4-25  mm.  Testaceous,  bead  and  part  of  ely«ra  dusky;  basal  impressions 
of  prothorax  large,  deep,  not  punctured  ;  body  depressed ;  eyes  small. 

19.  alternant. 

b.  Elytra  with  the  rows  of  dorsal  punctures  obsolete,  only  the  posterior 
puncture  of  the  second  stria  obvious. 

4*25  mm.  Dark  brown,  prothorax  paler,  with  the  basal  impressions  less 
deep,  but  also  not  punctured  ;  body  less  depressed,  eyes  larger  aud  more 
prominent 20.  te  ner. 
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BRADYCELLUS  Er. 

The  elytra  are  obliquely  but  feebly  sinuate  at  tip,  and  never  subtrnncate 
as  in  the  species  of  Stenolophtu. 

This  genns  contains  both  large  and  very  small  species,  and,  like  Stenolo- 
phns,  may  be  divided  into  groups  according  to  the  dilatation  of  the  male  tarsi ; 
it  may  be  distinguished  from  the  other  two  genera  by  the  mentum  being 
armed  with  a  large  acute  tooth,  though  in  some  of  the  smaller  species  it  is 
sometimes  difficult  to  perceive  this  character  without  the  aid  of  a  compound 
microscope ;  and  even  then  the  tooth  is  sometimes  rendered  less  apparent, 
when  the  ligula  is  extended,  by  the  basal  portion  of  that  organ ;  I  believe, 
however,  that  I  have  by  careful  examination  satisfied  myself  of  the  existence 
of  the  mentum-tooth  in  all  of  the  species  which  I  now  refer  to  the  genus. 

Some  of  the  smaller  species  of  division  B  closely  resemble  in  appearance 
Agonoderua,  but  may  be  usually  known  by  the  more  slender  antennae  and 
hind  tarsi,  and  by  the  much  shorter  scutellar  stria,  which  is  sometimes  in 
fact  entirely  wanting ;  a  reference  to  the  mentum,  to  verify  the  proper 
character  belonging  to  the  genus,  should  be  always  made  in  doubtful  cases. 

Baron  Chaudoir  regards  the  Ist  division  as  constituting  a  distinct  genus, 
Tachycellw  Moravitz,  but  in  view  of  the  sexual  differences  observed  in 
Stenolophtitj  I  am  scarcely  prepared  to  adopt  his  opinion ;  I  prefer  there- 
fore, for  the  present,  to  group  the  species  as  follows  : 

A.  Front  tarsi  of  male  moderately  dilated,  middle  tarsi  less  dilated,  with 
two  rows  of  squamiform  papillae  beneath  ;  elytra  with  a  long  scutellar  stria. 

a.  Basal  bead  of  prothorax  well  defined  for  its  whole  extent. 

10 — 11  mm.  Ferruginous,  elytra  black, iridescent, deeply  striate;  prothorax 
scarcely  narrowed  behind,  sides  broadly  rounded  and  widely  depressed,  hind 
angles  obtuse,  somewhat  rounded  ;  base  finely  punctured....  1.  d  i  ch  r  o  u  s. 

9-^10  mm.  Color  as  in  the  preceding;  prothorax  narrowed  behind,  sides 
rounded  in  front,  oblique  behind  ;  hind  angles  scarcely  rounded ;  base  finely 
punctured  ;  basal  impressions  more  strongly  marked 2.  vulpeculus. 

8  mm.  Black  ;  prothorax  narrowed  behind  with  small  basal  impressions, 
bind  angles  obtuse,  not  rounded  ;  antenna;  and  feet  ferruginous. 

3.  autumnalis. 

b.  Basal  line  of  prothorax  interrupted  or  nearly  obliterated  at  the  middle. 

5 — 6  mm.  Blackish  ;  bead  of  prothorax  pale  ;  elytra  piceous  or  dark  tes- 
taceous ;  body  more  slender;  prothorax  distinctly  narrowed  behind;  hind 
angles  obtuse  rounded  ;  basal  impressions  well  marked,  sparsely  punctured  ; 
legs  ferruginous,  thighs  and  tips  of  tibie  sometimes  darker;  1st  joint  of  an- 
tennas pale 4.  b  a  di  i  pe  n  n  i  8. 
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7  mm.  Black ;  prothorax  and  elytra  testaceous,  the  former  with  a  large 
qaadrate  black  spot,  the  latter  with  a  dasky  cload  divided  hy  ihA  tntiire ; 
body  slender ;  prothorax  distinctly  narrowed  behind ;  hind  angles  sabrec- 
tangalar,  slightly  prominent,  not  roanded  ;  basal  Impressions  broad,  punc- 
tured ]  antenna;  with  joints  I — 3  testaceous,  legs  testaceous. 

5.  atrimedins. 

4*5  mm.  Smaller,  slender,  ferruginous,  upper  surface  pale,  with  the  head 
and  disc  of  elytra  somewhat  darker  ;  prothorax  distinctly  narrowed  behind  ; 
hind  angles  subrectangular,  slightly  prominent,  not  rounded  ;  basal  impres- 
sions broad  punctured ;  antennas  with  the  joints  1—3  or  4  paler. 

6.  nebulosus. 

5*5 — 6  5  mm.  Black,  shining,  not  iridescent;  prothorax  with  the  hind 
angles  rectangular ;  basal  impressions  linear,  strongly  marked,  smooth,  or 
scarcely  punctured ;  anterior  transverse  impression  distinct,  strongly  angn- 
lated  ;  upper  part  of  tibisD  and  1st  joint  of  antenna  dark  testaceons. 

7.  nlgrinns. 

5  mm.  Smaller  than  fi^nViuf,  with  the  hind  angles  of  prothorax  distiiictly 
obtuse,  but  not  rounded  ;  otherwise  not  different ;  perhaps  only  an  indlTidnal 
variation 8.  tibialis. 

B. 

Species  of  small  size  with  the  scutellar  stria  very  short,  or  altogether 
wanting  ;  front  tarsi  of  male  moderately  dilated,  middle  tarsi  not  dilated  nor 
furnished  with  squamiform  papillse. 

a.  Strie  of  elytra  perfect. 

*  Head  finely  and  sparsely  punctured  behind. 

5  mm.  Black  or  piceous  shining;  prothorax  wider  than  long,  slightly 
narrowed  behind,  much  rounded  on  the  sides ;  hind  angles  rounded ;  basal 
impressions  well  marked,  feebly  punctulate ;  elytra  with  the  humeri  and 
sometimes  the  sides  paler  brown  ;  base  of  antennse  brown...  9.  axillaris. 

4-5 — 5  mm.  Blackish,  with  the  first  joint  of  antenns,  feet  and  elytra  more 
or  less  testaceous ;  prothorax  at'  tip  and  base  sparse  punctured,  formed  as 
in  the  preceding,  but  less  rounded  at  the  sides  and  hind  angles  ;  basal  im- 
pressions well  marked  ;  elytra  (when  pale  marked  with  a  dusky  dorsal  cload, 
when  dark,  with  the  suture  and  sides  paler,)  thinly  clothed  with  short  pubes- 
cence near  the  sides  and  tip  ;  intervals  usually  sparsely  and  distinctly  punc- 
tured at  the  sides,  base  and  tip ;  («.  larger  and  broader,  testaceous,  trunk 
dusky;  elytra  scarcely  punctulate,  B.  nitens  Lee.) 10.  cognatus. 

*  *     Head  not  punctulate  ;  basal  impressions  of  prothorax  feeble, 
f     Basal  impressions  of  prothorax  smooth. 

5  mm.  Black,  1st  joint  of  antennse  and  feet  testaceous  yellow  ;  prothorax 
much  rounded  on  the  sides,  slightly  narrowed  behind  ;  hind  angles  obtuse, 
scarcely  rounded ;  basal  impressions  very  feeble  ;  scutellar  stria  entirely 
wanting 11.  cordicollis. 

f  f  Basal  impressions  of  prothorax  punctulate  ;  scutellar  stria  represened 
by  a  puncture  at  the  base  of  the  2d  stria.     Body  elongate. 

4 — 4  5  mm.  Dark  reddish  testaceous,  trunk  black,  antennas  with  first  two 
joints  pale ;  prothorax  a  little  wider  than  long,  narrower  behind,  sides  ob- 
lique near  the  base,  but  not  sinuate  ;  hind  angles  obtuse,  almost  rounded,  not 
at  all  prominent ;  basal  impressions  broad,  shallow,  sparsely  punctured  ;  (only 
differs  from  the  next  by  the  hind  angles  of  the  thorax  not  being  prominent, 
and  is  probably  a  race  of  it.) 12.  congener. 

4 — 4-5  mm.  Usually  testaceous,  sometimes  piceous,  with  pale  margins  : 
base  of  antennae  and  feet  yellow  ;  prothorax  a  little  wider  than  long,  nar- 
rowed behind  ;  sides  substnuate  very  near  the  hind  angles,  which  are  obiose 
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not    roanded  and  slightlj  prominent  \  basal    impressions   broad,  shalloiv, 
strongljr  punctured 13.  rupettris. 

4 — 4*25  mm.  Blackish,  margins  brownish,  feet  and  first  two  joints  of 
antennae  jellow ;  prothorax  as  in  rupestru^  from  which  this  species  differs 
onljr  bj  its  darker  color  and  more  elongated  form,  and  of  which  it  seems  to 
me  to  be  a  race 14.  parall  e  iu  s. 

3*75  mm.  Smaller,  pale  testaceous,  metasternnm  and  small  elytral  cloud 
dusky  ;  prothorax  nearly  as  wide  as  long,  narrowed  behind  ;  sides  obliquely 
subsinuate  behind  the  middle ;  hind  angles  rectangular,  not  at  all  rounded  ; 
basal  impressions  broad,  sparsely  and  finely  punctured 15.  rivali  s. 

3-75  mm.  Less  elongate  than  the  others  of  this  group  ;  black,  prothorax, 
elytra  and  feet  testaceous  ;  anteunoB  brown,  with  first  2  joints  pale  ;  prothorax 
wider  than  long,  more  narrowed  behind ;  sides  scarcely  sinuate  near  the  base, 
hind  angles  obtuse,  very  slightly  prominent  ;  basal  impressions  feeble,  with 
a  few  punctures ;  eyes  smaller  and  less  prominent  than  usual.  New  Jersey 
and  Virginia,  two  specimens 16.  n  i  g  rice  ps,  n.  sp. 

3  mm.  More  elongate,  black  or  piceous ;  antennae  and  feet  testaceous ; 
the  former  sometimes  brown,  with  two  basal  joints  pale  ;  prothorax  hot  little 
wider  than  long,  narrowed  behind  ;  sides  scarcely  sinuate  near  the  base  ; 
hind  angles  obtuse,  slightly  prominent ;  basal  impressions  broad,  sparsely 
punctured  ;  eyes  large,  prominent... 17.  tan  til  Ins. 

3 — 3*25  mm.  Same  form  and  color  as  the  last,  from  which  it  differs  only 
by  the  sides  of  the  prothorax  being  distinctly  subsinuate  behind  the  middle 
and  the  hind  angles  nearly  rectangular,  not  rounded,  and  somewhat  promi- 
nent ;  the  basal  impressions  are  larger  and  more  punctured  ;  eyes  large  and 
prominent;  antennae  brown,  first  two  joints  and  feet  testaceous. 

18.  cal  i  f  or  n  i  c  u  s. 

3*25  mm.  Same  form  as  the  two  preceding,  but  differing  by  the  prothorax, 
the  sides  of  which  are  obliquely  rounded  behind  the  middle,  and  the  hind 
angles  obtuse  and  rounded  ;  basal  impressions  less  deep,  sparsely  punctured  ; 
feet  testaceous ;  antennae  dark  piceous  ;  first  two  joints  testaceous. 

19.  neglec  tu  s. 

b.  Stria  of  elytra  effaced,  except  the  sutural  one,  which  is  deep ;  body 
rather  stout  and  convex  ;  prothorax  not  narrowed  behind  ;  sides  subsinuate 
behind  the  middle ;  hind  angles  rectangular  ;  basal  impressions  very  feeble. 

4*5 — 6*5  mm.  Varies  from  testaceous  to  greenish  black  with  a  bronzed 
reflection  ;  first  two  joints  of  antennas  and  feet  testaceous.  Traces  of  a  long 
scutellar  stria  are  apparent  in  some  specimens  of  this  species,  which  thus 
differs  from  all  the  others  in  which  the  middle  tarsi  of  the  male  are  not 
furnished  with  papillae 20.  nitidus. 

C. 

This  division  contains  but  a  single  species  of  very  elongate  linear  form,  in 
which  the  eyes  are  much  smaller  and  less  prominent  than  in  any  other  known 
to  me ;  ihe  prothorax  much  longer  than  wide,  somewhat  narrowed  behind, 
broadly  sinuate  on  the  sides,  which  have  the  lateral  bead  much  more 
strongly  marked  than  in  the  other  species  ;  the  basal  impressions  are  long, 
narrow,  deep  and  punctured  ;  the  hind  angles  rectangular  ;  the  elytra  at  the 
base  are  wider  than  the  prothorax,  very  long  and  parallel,  obliquely  sinuate 
and  subtruncate  at  tip ;  the  striae  are  deep,  the  scutellar  is  represented  by  a 
large  puncture,  and  the  second  stria  has  a  dorsal  puncture  behind  the  middle. 
The  tibiae  are  more  spinous  than  in  the  other  species,  and  the  whole  appear- 
ance of  the  insect  is  that  of  a  small  Pterostiehtu,  The  front  tarsi  of  the  male 
are  feebly  dilated,  the  middle  tarsi  without  papillae. 

5*5  mm.  Black,  margins  brownish  ;  antenna*  brown  ;  first  two  joints  and 
feet  testaceous  yellow ;  prosternum  channeled  between  the  front  coiae ; 
peduncle  of  mesothorax  coarsely  punctured 21.  linearis. 
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The  following  reports  were  read  and  referred  to  the  Publication 
Committee  : 

REPORT  OF  THE  CURATORS. 

Another  year  has  passed  with  its  usual  addition  of  treasures  to  the  Museum 
of  the  Academy,  which  has  now  become,  from  its  exceedingly  crowded  condi- 
tion, rather  a  rich  store  house  of  materials  for  the  use  of  naturalists,  than  a 
convenient  place  of  exhibition  and  study.  A  new  and  previously  unforseen 
incident  has  occurred  during  the  year  which  greatly  contributes  to  the  neces- 
sity of  our  seeking  other  quarters.  A  huge  store,  recently  erected  in  the  rear 
of  our  building,  so  much  diminishes  the  light  from  that  direction,  as  greatly 
to  interfere  with  the  view  of  objects  in  the  museum. 

The  trustees  of  the  building  fund  of  the  Academy  continue  their  efforts  to 
procure  means  to  provide  proper  accommodations  for  the  purposes  of  the 
institution,  not  only  suitable  to  its  present  condition^  but  having  in  view  its 
future  increase,  but  their  means  are  not  equal  to  what  are  desirable.  Having 
obtained  subscriptions  from  citizens  of  upwards  of  $100,000,  they  have  select- 
ed and  purchased  an  ample  piece  of  ground,  in  many  respects  well  selected 
and  located,  at  the  south-west  corner  of  19th  and  Race  Sts.,  opposite  one  of 
the  finest  public  squares  of  the  city.  But  the  lot  has  cost  upwards  of  $60,000, 
and  the  estimates  of  an  appropriate  building  approach  $300,000,  which  we  see 
bet  little  prospect  of  obtaining. 

Many  of  the  subscribers  to  the  building  fund  and  other  citizens  object  to 
the  location  chosen,  and  consider  that  a  position  on  Broad  Street  would  be  in 
many  respects  more  desirable,  and  especially  as  it  would  there  be  more  in  the 
way  of  travel  of  those  most  interested  in  the  institution.  Admitting  this  view 
to  be  correct,  a  greater  difficulty  in  the  way  of  accommodating  the  Academy 
in  this  position,  is  the  much  greater  value  of  the  ground  than  in  the  locality 
already  chosen. 

Most  of  the  members  of  the  Academy,  and  numerous  citizens  hope  and  look 
for  aid  from  our  Legislature  and  City  Councils,  in  the  suggested  appropriation 
of  one  of  the  Penn  Squares  for  the  uses  of  the  institution.  Taking  the  view 
that  the  Academy  is  virtually  a  public  institution,  of  which  its  members  are 
the  trustees,  ftlTac^mstdering  the  importance  it  is  to  the  intellectual  interests 
of  the  public,  it  appears  to  us  no  mor  than  a  matter  of  justice  that  the  city 
should  he  enabled  to  appropriate  for  the  use  of  the  Academy,  what  is  now 
really  a  useless  common.  It  is  to  be  hoped  that  the  efforts  now  being  made  by 
the  Trustees  of  the  Building  Fund  of  the  Academy,  to  obtain  an  act  of  the 
Legislature  to  permit  our  City  Councils  to  appropriate  one  of  the  Penn  Squares 
to  our  uses  may  prove  successful.  With  such  assistance,  we  could  no  doubt 
readily  obtain  the  additional  means  to  erect  a  suitable  building  for  the  Acade- 
my, one  which,  with  its  stores  of  intellectual  treasures  open  free  to  the  public, 
would  become  one  of  the  most  attractive  features  of  Philadelphia. 

The  Museum  collection  is  in  good  condition.  Our  thanks  are  due  to  Messrs. 
Isaac  Burke  and  E.  Dieffenbaugh,  who  have  poisoned  the  entire  American 
Herbarium,  and  are  now  engaged  in  doing  the  same  with  the  General  Herba- 
rium. This  is  a  most  important  work,  ensuring  the  plants  against  the  depre- 
dations of  insects. 

Among  the  most  important  and  attractive  additions  made  to  the  Museum 
during  the  year  is  the  restored  skeleton  of  the  great  extinct  reptile  Hadrosau- 
rus,  now  occupying  the  fore  part  of  the  lower  hall.  The  restoration  is  due  to  the 
accomplished  natural  history  artist  B.  Waterhouse  Hawkins,  of  London,  and 
when  we  add  that  all  the  labor  and  expense  attending  the  restoration  was  a 
voluntary  contribution  of  the  gentleman,  we  cannot  too  much  express  our  grat- 
itude to  him. 

The  fine  mounted  specimen  of  the  great  extinct  Elk,  of  Ireland,  which  has 
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80  long  been  a  conspicuous  object  in  the  Museum,  and  which  had  been  ob 
deposit  with  the  Academjr,  has  now  become  its  property,  having  been  pre- 
sented, together  with  other  specimens  of  the  same  animal,  by  oar  fellow  mem* 
ber,  Mr.  Joseph  A.  Wright. 

In  the  month  of  December  some  thieves  gained  access  to  the  Academy,  and 
broke  open  several  of  the  mineral  cases,  from  which  they  abstracted  a  number 
of  specimens,  principally  gold  and  precious  gems.  Fortunately  most  of  the 
specimens  have  been  recovered,  and  one  of  the  thieves  was  apprehended  and 
is  now  in  prison. 

During  the  year,  notwithstanding  the  Academy  was  closed  twelve  of  the 
usual  visiting  days,  there  were  65,769  visitors  to  the  Museum. 

The  following  is  a  synopsis  of  the  donations  made  in  the  different  depart- 
ments of  the  Museum  during  the  year. 

Mammals. — Twenty*  one  species,  besides  two  small  collections,  were  present- 
ed by  E.  D.  Cope,  W.  M.  Gabb,  H.  Yarnal,  1. 1.  Hayes  and  W.  Raborg. 

Birds. — Two  small  collections  of  birds  and  of  nests  and  eggs,  together  with 
sixteen  additional  specimens,  were  presented  by  £.  J.  Lewis,  E.  D.  Cope,  W. 
S.  Wood,  i.  D.  Sergeant  and  C.  S.  Westcott. 

Reptiles, — Prof.  E.  D.  Cope  presented  a  collection  of  1465  specimens  of  118 
species  from  Pennsylvania,  Virginia  and  Brazil;  40  species  from  Eqnador; 
four  collections  from  Brazil,  New  Granada,  Central  America  and  elsewhere; 
and  in  addition,  33  species  from  Central  America,  the  Rocky  Mountains  and 
elsewhere.  Dr.  George  H.  Horn  presented  a  collection  of  48  specimens  of  16 
species  from  Arizona  and  California ;  Dr.  G.  Lincecum,  104  specimens  of  14 
species  of  Texas ;  W.  M.  Gabb,  10  species  from  Lower  California  and  Nevada; 
Ed.  Day,  a  collection  in  5  jars  from  Equador ;  and  the  Smithsonian  Institution 
20  species  from  Guayaquil,  besides  8  species  of  Amblystoma.  Others  were 
presented  by  Dr.  J.  L.  LeConte,  Jos.  A.  Clay,  C.  B.  Adams,  C.  Guillou,  Dr. 
Randall  and  J.  C.  Brevoort. 

Fishes. — Prof.  Cope  presented  two  collections  in  30  jars  from  Kansas  and 
New  Granada,  besides  23  species  from  the  Potomac,  the  Wabash,  New  Jersey, 
and  elsewhere.  F.  Sumichrast  presented  a  collection  of  86  specimens  of  six 
species  from  Mexico  ;  Dr.  Geo.  Davidson,  15  species  from  Alaska ;  and  Thomas 
Davidson,  a  collection  from  the  West  Indies. 

Mollusks, — Many  donations  of  mollusca  have  been  made  through  the  Con- 
chological  Department,  for  an  account  of  which  refer  to  the  report  of  its 
Conservator. 

In  addition  the  Academy  has  received  a  large  collection  of  unionids  and  other 
shells  of  the  late  Major  LeConte,  from  Dr.  John  L.  LeConte.  Specimens  were 
also  received  from  J.  R.  Willis,  W.  M.  Gabb,  Dr.  Genth  and  the  Smithsonian 
Institution. 

Articulates. — A  collection  of  upwards  of  600  species  of  exotic  coleoptera, 
belonging  to  the  late  Dr.  Zimmerman,  was  presented  by  Drs.  John  L.  LeConte, 
Samuel  Lewis,  G.  H.  Horn,  F.  W.  Lewis  and  Messrs.  I.  Lea,  S.  S.  Haldeman 
and  E.  Draper.  Dr.  H.  C.  Wood  presented  19  species  of  phalangidse ;  J.  R. 
Willis  a  small  collection  of  Crustacea,  from  Nova  Scotia  ;  and  14  species  of 
myriapods,  crustaceans,  etc.,  were  presented  by  W.  M.Gabb,  Geo.  Davidson,  J. 
L.  LeConte,  Edw.  D.  Cope,  J.  Lambert,  H.  Allen,  and  D.  G.  Brinton. 

Radiates. — Nine  echinoderms  were  presented  by  W.  M.  Gabb,  Geo.  Davidson 
and  J.  Adams. 

/\)Mi7«.^-E8pecially  in  the  department  of  palaeontology  has  the  Museum  of 
the  Academy  increased  during  the  year.  Besides  the  important  addition 
mentioned  in  the  introductory  portion  of  the  report,  the  following  have  been 
received. 

A  collection  of  about  3000   specimens  of  500  species  of  fossils  from  the 
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triassic,  cretaceous,  and  tertiary  formations  of  California,  Nevada  and  Oregon, 
deposited  by  Wm.  H.  Gabb.  Many  of  the  species  are  types  described  by  Mr. 
Oabb. 

A  part  of  the  Poirrier  collection  of  remains  of  mammals,  birds,  and  fishes 
from  the  miocene,  pliocene  and  post-pliocene  formations  of  the  valley  of  the 
Loire,  France,  purchased  at  a  cost  of  $700,  and  presented  by  Messrs.  Samael 
and  John  Welsh,  Isaac  Lea,  W.  S.  Vaux,  and  John  Rice. 

The  greater  part  of  the  skeleton  of  an  enormous  extinct  saurian,  described 
by  Prof.  Cope,  under  the  name  of  Elasmosaurus  platyurus,  from  near  Fort 
Wallace,  Kansas,  presented  by  Dr.  Theop.  H.  Turner. 

Two  collections  consisting  of  upwards  of  1000  specimens  of  about  40  species 
of  teeth  of  sharks  and  other  fishes,  and  many  specimens  of  16  species  of  ceta- 
ceans, from  the  miocene  formation  of  Charles  Co.,  Maryland,  presented  by 
Prof.  Edward  D.  Cope. 

A  collection  of  remains  of  Ltelaps  and  other  extinct  reptiles  from  the  marls 
of  New  Jersey,  presented  by  Prof.  Cope. 

A  collection  of  tertiary  and  cretaceous  plants  from  Colorado,  New  Mexico, 
and  Kansas,  described  by  Lesquereux,  presented  by  Dr.  John  L.  Leconte. 

L.  P.  Wheelock  presented  58  fossils  of  the  corniferous  limestone  of  Ohio ; 
Col.  James  Greer,  33  fossils  from  Ohio  ;  and  Rev.  E.  B.  Eddy  17  fossils  from 
Iowa. 

Small  collections  from  Ohio,  Virginia,  Pennsylvania,  Maryland  and  Nova 
Scotia  and  elsewhere,  were  presented  by  E.  D.  Cope,  Dr.  0.  A.  Judson,  W.  M. 
Gabb,  John  R.  Willis,  F.  A.  Randall,  and  Dr.  J.  T.  Rothrock.  Sixty  additional 
specimens  were  presented  by  E.  D.  Cope,  W.  M.  Gabb,  Dr.  F.  A.  Hassler,  J.  Leidy, 
B.  R.  Beadle,  Dr.  F.  V.  Hayden,  Dr.  J.  L.  LeConte,  C.  W.  Matthews,  Gen.  John 
Gibbon,  R.  H.  Lamborn,  Dr.  N.  R.  Bradner,  John  Walton,  W.  Kohler,  G.  W. 
Hall,  H.  R.  Parker  and  C.  W.  Peale. 

MineraU. — Small  collections  were  received  from  John  R.  Willis  and  C.  Guillou, 
and  40  specimens  were  presented  by  Dr.  F.  A.  Hassler,  T.  D.  Rand,  W.  S. 
Vaux,  E.  Draper,  T.  Guilford  Smith,  F.  Lavergne,  B.  S.  Lyman,  E.  R.  Beadle, 
a.  Tyson,  Dr.  J.  Corse,  Mr.  Struthers,  M.  Phillips,  T.  F.  Moss,  F.  V.  Hayden, 
P.  A.  Snell,  G.  J.  Ulex,  B.  A .  Hoopes,  Mr.  Goldsmith  and  J.  H.  Claghorn. 

Botany. — A  collection  of  California  plants  were  presented  by  Dr.  W.  P. 
Gibbons ;  53  plants  of  New  Jersey  and  Pennsylvania  were  presented  by  J. 
Burke  and  E.  Diffenbaugh ;  and  Dr.  George  Engelmann,  of  St.  Louis,  present- 
ed a  copy  of  bis  Herbarium  of  the  North  American  Junci. 

Comparative  Anatomy. — Dr.  George  Davidson  presented  skeletons  of  a  male 
and  female  Otter,  from  Alaska.  Dr.  James  L.  Corse,  presented  a  collection 
consisting  of  jars  of  embryo  mammals,  specimens  for  the  microscope,  entozoa, 
7  human  skulls,  casts  of  4,  and  the  skeleton  of  an  eagle.  23  skeletons,  skulls 
and  other  specimens  were  presented  by  W.  Bartram  Snyder,  I.  I.  Hayes, 
Joseph  Jeanes,  W.  S.  Vaux,  Edward  Cope,  Wm.  M.  Gabb,  0.  N.  Bryan,  Prof. 
Von  Siebold,  of  Munich,  Bdw.  Davis,  Dr  Genth,  I.  Lea,  and  E.  J.  Lewis. 

Miteellaneous.  —Specimens  were  presented  by  Joseph  Henry  Craven,  Rev.  A. 
Grout,  J.  R.  Willis,  Wm.  M.  Gabb,  J.  B.  Ellis,  B.  Borda,  G.  H.  Horn,  Dr.  J.   A. 
McConnel,  P.  Crosby,  S.  Powell,  Rev.  W.  E.  Hunt,  and  the  United  States  San- 
itary Commission.  .^ 
Respectfully  submitted  by                        Joseph  Leidt, 

Chairman  of  the  Curatort, 


LIBRARIAN'S  REPORT. 

The   Librarian   respectfully   reports  that  the  number  of  additions   to  the 
Library  from  January  to  December,  1868,  inclusive,  amounts  to  1323. 

Of  these  there  were  volumes,  257  ;  pamphlets,  1055  ;  maps,  &c.,  11  :  Total, 
1323.     33  were  folios;  323  quartos  ]  952  octavos;  4  duodecimos, and  11  maps. 
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These  were  derired  from  the  following  Bources : 

Editors,  159;  Authors,  111;  Societies,  636;  Libraiy  Fund,  246;  Wilson 
Fund,  105 ;  Minister  Public  Works,  France,  9 ;  Messrs.  Townsend  k  Adami, 
8 ;  Publishers,  8 ;  Geol.  Survey  of  Sweden,  4 ;  Geol.  Survey  of  India,  5 ;  Geol. 
Survey  of  United  Kingdom,  3 ;  Treasury  Depavtment,  7 ;  Navy  Department,  1 ; 
B.  Westermann  k  Co.  1 ;  Wm.  M.  Gabb,  3;  Jos.  Jeanes,l ;  Surgeon  Genenl, 
1  ;  Smithsonian  Inst.,  2  ;  Dr.  F.  A.  Hassler,  2  ;  J.  D.  Sergeant,  4 ;  Land  Office, 
1 ;  S.  S.  Haldeman,  1 ;  Wm.  Warren,  1. 

And  were  divided  as  follows : 

Journals,  971  ;  Geology,  80;  General  Natural  History,  56  ;  Entomology,  39; 
Botany,  28  ;  Conchology,  24;  Anatomy,  20;  Physical  Science,  17  ;  Ornithology, 
17;  Voyages  and  Travels,  15;  Bibliography,  9;  Ichthyology,  9 ;  Mammalogy, 
6  ;  Herpetology,  6  ;  History,  8 ;  Helminthology,  3 ,  Mineralogy,  3 ;  Chemistry, 
1 :  Medicine,  1. 

In  addition  to  the  above,  eleven  volumes  and  113  pamphlets  were  presented 
through  the  Conchological  section,  making  the  entire  increase  268  volumes 
and  1179  pamphlets,  maps,  charts,  kc. 

The  total  number  of  volumes  now  in  the  library  is  21,96i. 

During  the  year  79  volumes  have  been  bound,  and  60  additional  volumes 
are  now  in  the  hands  of  the  binder. 

For  expenses  of  binding,  amounts  paid  foi^  books,  salaries,  &c.,  reference  is 
made  to  the  report  of  the  Treasurer  of  the  Academy. 

To  the  list  of  missing  books  must  be  added  th.e  first  volume  of  Hewitson's 
Exotic  Butterflies,  Bois-Duval  and  LeConte's  Lepidoptera  of  North  America, 
and  Darwin's  Journal  of  Researches  in  the  Beagle,  edition  of  1845.  Although 
search  and  inquiry  have  been  made  for  these  works,  no  information  reg^arding 
their  whereabouts  has  as  yet  been  obtained.  The  loss  of  the  first  named  is 
particularly  unfortunate,  as  it  breaks  the  suite  of  a  valuable  illustrated  work, 
each  volume  of  which  is  worth  about  $25.00  in  gold. 

The  Conchological  department  is  so  comparatively  complete  in  itself  that 
it  is  proposed  as  an  experiment  to  number  the  works  contained  therein,  with 
a  view  to  extending  the  arrangement  to  the  general  library,  if,  after  sufficient 
experience,  it  be  found  to  be  as  beneficial  as  is  anticipated.  There  is  little 
doubt  that  the  numbering  of  the  books  consecutively  on  the  shelves  and  in 
the  catalogues  will  greatly  facilitate  reference,  while  it  will,  it  is  hoped,  tend 
to  prevent  misplacements  and  losses. 

Owing  to  the  very  small  amount  of  funds  annually  at  the  disposal  of  the 
Library  Committee,  but  more  especially  during  the  past  year,  the  number  of 
books  purchased  for  the  use  of  the  working  members  of  the  Academy  has  been 
entirely  inadequate  to  their  wants.  The  botanical  and  geological  libraries  are 
particularly  deficient  in  the  more  important  works  recently  published.  These 
are  mentioned  especially,  not  because  they  stand  alone  in  their  imperfect  con- 
dition, but  because  being  most  constantly  referred  to,  they  should  receive  the 
more  immediate  attention. 

Three  hundred  dollars  are  annually  received  from  the  Wilson  legacy,  but, 
far  from  supplying  the  wants  of  the  library,  this  amount  is  not  sufficient  to 
pay  for  the  continuations  of  the  works  subscribed  for  by  Dr.  Wilson  himself, 
and  it  has  been  necessary  for  the  last  two  years  to  make  up  the  deficiency 
from  another  source.  Nor  will  the  sum  of  $1000.00,  lately  appropriated  by 
the  Academy,  suffice  to  remedy  the  evil  but  for  a  very  short  time.  This  will 
be  readily  believed  when  it  is  known  that  the  publication  price  of  one  work 
alone,  which  is  required  immediately,  is  $320.00  in  gold. 

The  Library  Fund,  by  means  of  which  many  valuable  works  have  been  ob- 
tained, WHS  exhausted  during  the  past  year,  so  that  in  the  immediate  future,  at 
all  events,  no  such  source  of  supply  will  be  at  hand. 

Under  these  circumstances  the  propriety  of  selling  certain  books  in  our  pos- 
session, which    have  no  direct  connection  with    the  Natural   Sciences,  has 

[Dec. 


NATURAL  SdENCEB  OF  PHILADELPHIA.  387 

been  suggested.  Some  jears  since  a  large  and  valuable  collection  of  French 
Historical  Documents,  given  to  the  Academy  by  Wm.  Maclure,  was  thus  dis- 
posed of  greatly  to  the  advantage  of  the  library. 

The  opinion  is  now  entertained  by  some  of  the  members  of  the  Academy, 
that  a  similar  disposition  with  similarly  good  results  might  be  made  of  the 
collection  of  works  on  Antiquities  and  the  Fine  Arts  now  in  our  possession. 
This  collection  embraces  some  rare  and  valuable  works  which  are  practically 
worthless  to  the  Academy.  If  sold  to  an  institution  or  individual  interested 
in  the  subjects  treated  by  them,  their  usefulness  would  be  greatly  increased, 
while  means  would  be  provided  for  obtaining  those  works  which  are  of  the 
utmost  importance  to  all  those  engaged  in  the  study  of  the  natural  sciences. 

All  of  which  is  respectfully  submitted. 

Edw.  J.  K0LA.V, 

Librarian. 


REPORT  OP  THE  RECORDING  SECRETARY. 

The  Recording  Secretary  would  beg  leave  to  report, — 
That  during  the  year  ending  November  30th,  1868,  there  have  been  elected 
sixty-fiFe  members  and  twenty-one  correspondents. 

The  death  of  the  following  members  and  correspondents  have  been 
announced. 

Nine  members,  namely :  Edw.  B.  Grubb,  Tobias  Wagner,  Gen.  Geo.  A. 
McCall,  Mr.  Thomas  Earp,  Mr.  0.  F.  Hagedorn,  Mr.  Isaac  Barton,  Mr.  Matthew 
Newkirk,  Mr.  Jacob  Gilliams. 

Four  Correspondents,  namely :  Rev.  Mr.  E.  Johnson,  Marcel  de  Serres,  Sir 
David  Brewster,  Mr.  Clot  Bey. 

The  number  of  papers  contributed  and  ordered  to  be  printed  in  the  Pro- 
ceedings and  Journal  during  the  year  has  been  forty-nine,  as  follows : 
In  the  Proceedings  thirty-six,  namely  : 


E.  D.  Cope 12 

John  Cassin •  1 

Jacob  Ennis I 

George  N.Lawrence 1 

Elliot  Cones,  M.D 2 

Tryon  Reakirt 1 

Thaddeus  Norris 1 


Isaac  Lea 8 

Thomas  Meehan 5 

T.  D    Rand ,  1 

W.  B.  Butcher,  M.D I 

Alphonso  Wood 1 

Joseph  Leidy II 


In  the  Journal  three,  namely  : 

Isaac  Lea,  1 ;  Joseph  Leidy,  1 ;  E.  D.  Cope,  1. 

All  of  which  is  respectfnlly  submitted. 

S.  B.  Howfk^L, 

Ree,  Setoff, 


REPORT  OP  THE  COMMITTEE  ON  HERPTOLOGY  AND 

ICHTHYOLOGY. 

The  Committee  on  Herpetology  and  Ichthyology  respectfully  reports  : 
That  there  has  been  added  to  that  part  of  the  Museum  under  its  care  the 

following  collections  of  Reptiles  in  Alcohol. 

Duplicates  of  the  collections  made  for  the  Smithsonian  Institution  in  Vera 

Cruz,  Mexico,  by  Francis  Sumichrast,  which  are  very  extensive  ;  the  same  of 

collections  made  for  the  same  in  high  Guatemala,  by  Henry  Hague  ;  same  of 
^collections  made  in  Yucatan,  Belize  and  Tabasco,  by  Schott,  Parsons  and 

Berendt ;  with  other  duplicates  of  collections  from  Central  America.     Dupli- 
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cates  of  coUectioQS  made  in  Venezuela,  and  at  Gnaymqail,  bj  Messrs.  Destmgei 
and  Reeve.  Duplicates  also  from  the  Smithsonian  Institution  from  collec- 
tions made  in  San  Domingo,  by  W.  Yonnglore ;  in  Navassa,  by  W.  Raisin ; 
and  in  Porto  Rico,  by  Qeo.  Latimer;  from  San  Francisco,  Cid.,  and  from 
Vancouver's  Island,  made  by  A.  W.  Hewson.  Also  similar  series  from  Arisoss, 
collected  by  Elliott  Coues,  M.D.,  and  from  Camp  Grant  in  the  same  Territoiy 
made  by  Dr.  Can  field. 

In  the  same  manner  the  Committee  has  received  duplicates  of  the  col- 
lections of  the  Essex  Institute,  from  Madagascar,  Zanzibar  and  Western 
Africa. 

There  have  been  procured  by  exchange  the  large  collections  made  by  the 
Orton  Expedition  to  Bquador  and  the  Upper  Amazon  ;  also  collections  from 
the  Cape  of  Good  Hope,  the  Seychelle  Islands,  and  from  Surinam  by  exchange 
with  the  Historical  Society  of  Long  Island. 

By  presentation  the  Committee  has  obtained  a  fine  collection  from  Beyrnt, 
Syria,  which  also  embraced  mammals  and  other  objects ;  similar  collections 
from  Bahia,  Brazil ;  one  from  Central  America,  and  two  from  unusual  local- 
ities in  New  Grenada.  Collections  also  from  California  and  Lower  California, 
and  from  Owen's  Valley  on  the  boundaries  of  Nevada.  Also  smaller  collec- 
tions from  Australia,  Africa,  Persia  and  other  places  in  Asia. 

Of  fishes  there  have  been  also  numerous  additions  made  to  the  charge  of 
the  Committee.  They  have  not  received  much  in  this  department  by  the  du- 
plicates of  other  museums,  but  have  been  chiefly  dependent  on  presentation. 
In  this  way  we  have  acquired  large  series  of  species  from  the  Island  of  St. 
Kitts,  West  Indies,  from  St.  Croix,  West  Indies,  and  from  the  Coasts  of  Alaska. 
Also  from  the  rivers  of  South  Western  Virginia ;  from  the  Alleghany  River 
above  Pittsburg ;  from  the  branches  of  the  Missouri  River  near  Leavenworth, 
Kas.,  and  from  the  Miami  River,  Ohio.  ^11  these  are  collections  of  considera- 
ble extent. 

Smaller  collections  have  been  procured  from  Surinam,  Central  America,  and 
Mexico ;  also  from  Beyrut,  Syria,  and  from  Newport,  Rhode  Island. 

The  above  collections,  embracing  a  gn^at  number  of  specimens,  were  sorted, 
bottled,  labelled,  and  classified  in  the  Museum  by  the  Museum  Assistant,  thns 
saving  a  great  deal  of  time  to  the  Committee,  and  enabling  them  to  pursue 
scientific  investigations  on  such  and  other  material. 

The  Committee  also  congratulates  itself  on  the  benefits  accruing  to  the 
committee's  department,  through  the  employment  by  the  Curators  of  a  French 
preparateur.  Exclusive  of  numerous  preparations  in  the  department  of  birds 
and  mammals,  the  committee  have  now  a  series  of  skeletons  of  forty  species 
of  Reptiles,  and  eighty  of  Fishes,  obtained  at  rates  far  lower  than  by  any  other 
means  known  to  the  Committee.  At  the  same  time  the  Museum  Assistant 
has  received  instruction  in  preparing  skeletons  and  skins,  thus  supplying  a 
want  which  the  Committees  department  and  several  other  departments  have 
experienced  for  several  years  past. 

Which  is  respectfully  submitted  by 

Edward  D.  Copb,  Chairman. 
Robert  Bridges. 


KEPORTS  OF  THE  CONCHOLOGICAL  SECTION. 


BECOBDEB'S  BEFOBT. 

During  the  year  ending  Dec.  3,  1868,  there  have  been  elected  two  members 
and  four  correspondents. 

The  death  of  one  correspondent,  Rev.  E.  Johnson,  of  Waioli,  S.  I.,  was  an- 
nounced Nov.  5,  1868. 

Thirty-five  papers  have  been  accepted  for  publication  in  the  Journal,  by  the  • 
following  authors  : 
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Prof.  0.  A.  L.  M6rch,  1  Geo.  W.  Tryon,  Jr.,  8 

Wm.  M.  Qabb,  7  Dr.  James  Lewis,  5 

Wm.  Harper  Pease,  3  T.  A.  Conrad,  4 

Dr.  J.  G.  Cooper,  2  S.  R.  Roberts,  2 

Prof.  S.  S.  Haldeman,  1  Thomas  Bland,  1 

Dr.  P.  P.  Carpenter,  1 

The  following  amendment  to  the  By-Laws  was  adopted,  adding  to  Art.  X  of 
Chap.  XII  the  words  ^*  or  of  the  Academy  ;"  so  as  to  read :  ''  The  actual  date 
of  publication  of  any  issue  of  the  ^  Journal '  shall  be  determined^by  the  pub- 
lished record  of  its  presentation  at  a  meeting  of  the  Section  or  of  the  Academy." 

Respectfully  submitted, 

S.  R.  Roberts,  Recorder, 

Litt  of  Membert  elected  during  1868. — Mrs.  Lucy  W.  Say,  Dr.  F."A.  Hassler. 

Correepondentt. — G.  B.  Sowerby  (elected  in  1867),  London  ;  Rev.  E  Johruon, 
Waioli,  S.  I.  (deceased) ;  Col.  E.  Jewett,  Utica,  W.  Y. ;  Dr.  Ferd.  Stoliczka, 
Calcutta ;  Ralph  Tate,  London. 


BBFOBT  OF  THB  SBOBBTABT. 

To  the  Conckoloffical  Section  of  the  Academy  of  Natural  Sciences^  Philadelphia : 

The  Secretary  would  respectfully  report  that  letters  hare  been  received  as 
follows,  since  the  last  annual  meeting,  yIz.  : 

Dec.  31,  1867. — Alpheus  Hyatt,  Salem,  Mass.,  in  acknowledgement  of  elec- 
tion as  correspondent. 

Feb.  4th,  1868. — Dr.  0.  A.  L.  Morch,  Copenhagen,  acknowledgement  of  elec- 
tion. 

Feb.  4th,  1868. — Jabez  Hogg,  London,  with  publications  forwarded. 

AprU  20M,  1868.— Robt.  Dinwiddle,  New  York.    Letter  of  thanks. 

May  lOth. — G.  Nerill,  Calcutta.     Offering  an  exchange  of  specimens. 

May  I5th. — Prof.  S.  L.  Abbott,  Boston.     Letter  of  thanks. 

May  26(h. — Prof.  Jos.  Henry ,|Smithsonian.     Letter  of  acknowledgement. 

June  IBM.— Prof.  S.  P.  Baird,  S.  I.     Letter  of  thanks. 

July  11th. — Dr.  0.  A.  L.  Morch,  Copenhagen.     Letter  of  thanks. 

Oct.  1 0th. — Dr.  Ferd.  Krauss,  Stuttgardt.    Letter  of  thanks. 

Letters  have  been  written  as  follows,  viz. : 

April  Bd. — To  Edmund  Draper,  Thomas  Sparks,  and  G.  W.  Fahnestock,  of 
Philadelphia,  tendering  the  thanks  of  the  Section  for  subscriptions  towards  the 
purchase  of  specimens. 

To  Geo.  Davidson,  Germantown,  for  a  fine  suite  of  shells  from  Alaska. 

Auffuet  nth. — To  Jabez  Hogg,  London,  requesting  an  exchange  of  publica- 
tions. 

To  G.  Nevill,  Calcutta,  accepting  proposals  for  an  exchange. 

Nov.  2d. — To  Dr.  E.  Von|Martens,  Berlin. 

To  M.  F.  de  Malgive,  Bruxelles. 

To  Capt.  J.  Mitchell,  Madras. 

To  M.  Tasle,  Pere,  Varennes,  France. 

To  Baron  de  Castello  de  Paiva,  Lisbon. 

To  M.  L.  de  Folin,  Havre. 

To  M.^ Jules  Chiron,  Paris. 

To  Dr.  Leopold  Von  Schenck,  St.  Petersburg,  desiring  an  exchange  of  publi- 
cations. 

All  of  which  is  respectfully  submitted. 

E.  R.  BIA.DLB,  Sec^y, 
Dec.  3d,  1868. 
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OONBISBVATOB'B  BXFOBT. 

The  Conservator  of  the  CoDchological  Section  respectfalljr  reports  that  the 
following  donations  to  the  Cabinet  have  been  received  daring  the  year  : 

Six  hundred  and  sixty  species  of  shells,  principally  from  the  collection  of 
the  late  Hugh  Cuming  and  for  the  greater  part  new  to  the  moseum,  were  pre- 
sented, as  follows :  267  species  by  Jos.  Jeanes,  86  by  Geo.  W.  Tryon,  Jr.,  46  by 
Thos.  Sparks,  55  by  Edm.  Draper,  30  by  C.  F.  Parker,  88  by  Rev.E.  R.  Beadle, 
45  by  Isaac  Lea,  and  by  Wm.  S.  Yaax  42  species  and  a  vidiiable  specimen  of 
Cypr$ea  umbilieata. 

From  Dr.  Jab.  Lewis,  seven  species  of  f^esh-water  shells  from  the  vicinity  of 
Mohawk,  N.  Y. ;  also  specimens  of  Mdantho  dicUa^  Say  ;  M,  rufa^  Hald.,  and 
M,  mteffrOj  Say. 

S.  R.  Roberts.  A  suite  of  specimens  of  Anodonta  fluviatiUtf  Soland.,  from 
Gray's  Ferry,  Philadelphia.  Deformed  specimens  of  Anodonta  implicata^ 
from  Thorp's  Dam,  Philadelphia. 

Wm.  M.  Gabb.  About  3200  species,  numerous  specimens  of  marine,  flaviatile 
and  terrestrial  shells. 

Geo.  W.  Tryon,  Jr.  Fifteen  species  of  Pt^a  and  Vertigo^  and  two  specimens 
of  Bulimui  Jaurasaiif 

John  Cassin.    Six  species  from  Natal. 

J.  R.  Willis.    Two  specimens  of  Peeten  ulandieus  fh>m  Nova  Scotia. 

E.  R.  Beadle.     Fifty-five  species  of  marine,  flaviatile  and  terrestrial  shells. 

E.  Hall.    Fifteen  species. 

W.  H.  Pease.  Four  hundred  and  ninety-six  species  of  Australasian  shells, 
principally  marine. 

Spiridionb  Beusina.  One  hundred  and  ninety-nine  species  from  the  Adriatic 
Sea. 

Edw.  D.  Cope.    Six  species  of  land  shells  from  Western  Virginia. 

Wm.  G.  Binnbt.  Helix  Cooperij  a  unique  specimen  of  an  undescribed  Helicina, 
and  jaw  of  Cylindrella  trmitaria, 

Geo.  Davidson.    Sixty-six  species,  numerous  specimens  of  Alaskan  shells. 

Isaac  Lea.  Unio  ligamentinut^  Lam. ;  U.  Tappanianvt^  eight  species  of  Unio 
from  North  Carolina  and  Georgia ;  Eurycmlon  erassa,  Hald.,  Amnieoia 
Downiei  and  three  species  of  California  fresh-water  shells. 

M.  McDonald.     Many  specimens  of  Helix  buceulenta  from  Lexington,  Va. 

H.  Crosse.  Eighty  species,  principally  marine  shells,  from  New  Caledonia  and 
the  Adriatic  Sea,  and  terrestrial  shells  from  Dalmatia. 

J.  G.  Cooper,  M.D.  Numerous  specimens  of  California  fluviatile  and  terres- 
trial shells. 

Prof.  0.  A.  L.  Morch.  Seven  species  of  fresh-water  and  land  shells  from 
Greenland. 

F.  V.  Hayden,  M.D.     Nineteen  species  from  Nebraska. 

Geo.  H.  Horn,  M.D.  Pitidium  intigne^  Gabb,  Pupa  ArizonentiM^  P.  Kordaeea^ 
Helix  Homi. 

Smithsonian  Institution.     Unio  plidferus,  Lea,  U.  umbrotui.  Lea. 

F.  A.  GsNTH.  Unio  merut^  Lea,  U  UhareensiSf  Lea,  and  CUamlia  Braunii, 
Charp. 

F.  F.  Cavada.    Nine  species  of  shells  from  Cuba. 

JoBN  Greqory.     One  species  of  Cyprcea  and  one  of  Cattidaria, 

Jos.  Leidy.  Four  species  from  Lake  Superior,  and  two  species  of  Limniadas 
from  Wyoming  Territory  j  Planorbis  trtvolvit  and  Amnieoia  erasta, 

[Dec 
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J.  A.  MoCoNNBLL.    Pearls  from  Unios  frAn  Little  Miami  Riyer,  Warren  Co.,  0. 

John  Ford.    Animal  of  Pyrula  eanalieulata. 

R.  E.  G.  Stbarrs.    Yerj  fine  specimens  of  forty  species  of  west-coast  shells. 

Dr.  John  L.  LbComtb.    One  hundred  and  thirty-four  species  of  Unionidse,  be- 
ing the  collection  of  the  late  Major  John  LeOonte. 

J.  Van  a.  Gartbr.    Four  species  from  Dakota  and  Wyoming  Territory. 

T.  N.  Dalb.    Specimens  of  Anomia  epphipium. 

In  presenting  this  list  of  the  year's  donations  to  the  Conchological  cabinet, 
amounting  in  the  aggregate  to  about  6000  species,  your  special  attention  is 
called  to  the  fine  collection  of  upwards  of  3000  species  of  marine,  fluviatile  and 
terrestrial  shells  presented  by  Mr.  Wm.  M.  Oabb.  This  collection  is  particu- 
larly rich  in  west-coast  species,  and  supplies  a  very  large  number  of  desiderata 
to  our  museum.  The  number  of  rare  and  interesting  species  in  our  possession 
has  also  been  greatly  augmented  by  the  addition  of  the  shells  purchased  by 
subscription  from  6.  B.  Sowerby,  the  greater  part  of  which  belonged  to  the 
collection  of  the  late  Hugh  Cuming ;  by  nearly  500  species  of  Australasian 
shells  received  from  Mr.  Wm.  Harper  Pease,  of  Honolulu ;  by  the  unique  col- 
lection of  Alaskan  shells  presented  by  Geo.  Davidson,  and  by  many  rare  and 
valuable  species  of  Unionidee  contained  in  the  LeConte  collection. 

Shells  have  been  sent  during  the  year  in  exchange  to  Dr  A.  Brot,  of  Geneva, 
A.  P.  Terver,  of  Lyons,  and  W.  Harper  Pease,  of  Honolulu.  For  farther  in- 
formation regarding  our  foreign  relations  reference  is  made  to  the  reports  of 
the  Corresponding  Secretary  and  the  Publication  Committee. 

Catalogues  of  all  the  families  from  Pholadids  to  Tellinidee,  inclusive,  having 
been  completed  and  published  during  the  year,  it  is  the  intention  of  the  Sec- 
tion to  commence  immediately  the  systematic  arrangement  of  the  Conchologi- 
cal collection.  A  number  of  members  having  volunteered  to  assist,  the  shells 
will  now  be  cleaned,  labelled  and  arranged  as  rapidly  as  circumstances  will 
permit. 

The  Conservator  has  in  his  possession  a  photographic  album  containing 
sixty-one  portraits  of  members  of  the  Section  and  of  distinguished  Concholo- 
gists  throughout  the  world.  It  is  hoped  that  no  opportunity  will  be  neglected 
of  soliciting  contributions  to  this  interesting  collection  from  our  correspond- 
ents. 

In  conclusion,  the  Conservator  would  congratulate  the  members  of  the  Sec- 
tion that,  from  the  successful  operations  of  the  past  year,  they  have  so  much 
reason  to  draw  encouragement  for  the  future. 

Respectfully  submitted  by 

Sow.  J.  XoLAN,  Conservator. 


IiIBBABIAN'8  BBPOBT. 

The  Librarian  respectfully  reports  that  there  have  been  presented  during  the 
past  year  to  the  library  of  the  Conchological  Section,  11  volumes  and  113 
pamphlets.  Of  these  58  were  received  from  authors,  31  from  editors,  15  from 
Societies,  7  from  the  Publication  Committee,  4  from  Geo.  W.  Tryon,  Jr.,  4  from 
John  Cassin,  4  from  H.  Crosse  and  1  from  Wm.  M.  Gabb. 

In  addition,  twenty  •seven  pamphlets  and  continuations  of  Conchological 
works  have  been  received  by  the  Academy. 

In  consideration  of  the  comparative  completeness  of  the  Conchological  Li- 
brary, the  Librariaa  proposes,  with  the  sanction  of  the  Library  Committee,  to 
number  the  works  in  this  department  at  as  early  a  date  as  possible.  It  is 
hoped  that  this  plan  will  facilitate  the  work  of  those  wishing  to  refer  to  the 
books,  while  it  lessens  the  chances  of  volumes  beiag  lost  or  misplaced. 

Edward  J.  Nolan,  Librarian. 
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The  election  of  OfiScers  for  thd  eDSuing  year  was  held  in  accord- 
ance with  the  By-Laws,  with  the  following  result : 

President Ibaao  Hayb,  M.  D. 

Vice-Presidenis Wm.  8.  Vaux, 

John  Cassin. 

Corresponding  S^creUiry £dw.  D.  Cope. 

Recording  Secretary 8.  B.  Howell,  M.  D. 

Librarian Edw.  J.  Nolan,  M.  D. 

Treasurer Wm.  G.  Henszey. 

Curators Jos.  Leidy,M.  D. 

Wm.  8.  Vaux, 
John  Cassin, 
Edw.  D.  Cope, 

Auditors Jos.  Jeanes, 

Wm.  8.  Vaux, 
Aubrey  H.  Smith. 

FuAlication  Committee Jos.  Leidy,  M.  D., 

Robt.  Bridges,  M.  D., 
John  Cassin, 
Wm.  8.  Vaux, 
Edw.  J.  Nolan,  M.  D. 

The  following  gentlemen  were  elected  members : 

Albert  Peale,  Franklin  Piatt,  Jr.,  Edw.  A.  8pooner,  M.  D. 

The  following  were  elected  correspondents : 

Geo.  Neville,  of  Calcutta,  E.  I.,  and  Rev.  Dr.  Jos.  F.  Berg,  of 

Eutger*8  College,  N.  J. 
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The  following  persons  were  elected  Members  : 

Jan,  28. — Edward  Goldsmith,  Joseph  F.  Sinnott,  Rnfns  Bncknell. 

Feb.  25.— C.  Newlin  Peirce,  D.D.S.,  Stephen  Moms,  Thos.  T.  Tiisker,  Jr., 
Stephen  P.  M.  Morris,  Henry  Q.  Morris,  Jas.  E.  Caldwell. 

March  31. —Richard  Peltz. 

April  28.— H.  C.  Chapman,  M.D.,  Charles  Wilson  Peale,  Benj.  Bullock, 
Thomas  Webster,  Dr.  B.  Dyer. 

May  26. — Edward  Lewis,  Jas.  Freeman,  M.D.,  Wm.  Freeman,  M.D.,  S.  Fisher 
Corlies,  T.  W.  Starr,  Edwin  Rhoades,  M.D.,  T.  H.  Andrews,  M.D.,  Herbert 
Morris,  M.D.,  Jas.  S.  Gilliams,  Charles  Bollock,  Edward  L.  Huitt,  Joseph  Zent- 
mayer,  August  F.  Muller,  F.  F.  Maury,  M.D.,  Horace  Williams,  M.D.,  W.  L. 
McFadden,  Wm.  H.  Walmsley,  Robert  W.  Hargadine,  M.D.,  T.  L.  Buckingham. 

June  30.— Gilbert  Combs,  L.  S.  BoUes,  M.D.,  J.  F.  Hollt,  M.D.,  Isaac  Comly, 
M.D.,  Francis  P.  Steel,  Dr.  Wm.  Thomson,  Rodger  Sherman,  John  £.  Carter, 
Wharton  Barter. 

July  28. — George  Roberts,  M.D.,  Levi  Taylor. 

Aug.  25. — B.  Waterhouse  Hawkins,  Uselma  C.  Smith. 

Sep.  29.  — D.  O.  Brinton,  M.D. 

Oct.  27.— Philip  S.  Wales,  M.D. 

Nov,  24.— W.  Mitchell  McAllister,  Emil  Fischer,  M.D.  Isaac  C.  Price,  Joseph 
G.  Richardson,  M.D.,  Wm.  M.  Darlington. 

Dec.  29. — Albert  Peale,  Edwin  A.  Spooner,  M.D.,  Franklin  Piatt,  Jr. 

The  following  were  elected  Correspondents  : 

March  31. — Major  Geo.  Clendon,  Jr.,  Glenns  Falls,  N.  T. ;  Dr.  Fred.  Stoliczka, 
Calcutta ;  R.  H.  Stretch,  San  Francisco,  Cal. 

April  28. — Dr.  Theophilus  H.  Turner,  U.S.A.  j  Augustus  Fendler,  Allen- 
town,  Md. 

May  26. — A.  R.  Roesler,  Washington,  D.  C. ;  Hon.  J.  S.  Wilson,  Washing- 
ton, D.C. ;  John  Tomes,  F.R.S.,  London. 

June  30. — Dr.  John  F.  Boynton,  New  York  City,  N.  Y. ;  Prof.  James  Orton, 
Rochester,  N.  Y. 

July  28. — Wm.  T.  Bingham,  Boston,  Mass  ;  Alponse  Milne  Edwards,  Paris, 
France ;  Rev.  Sam.  Haughton,  Dublin,  Ireland ;  W.  Kitchen  Parker,  F.R.S., 
London;  T.  Spencer  Cobbott,  M.  D. ;  London. 

Aug,  25. — Ralph  Tate,  Lon.  Eng.  ;  Prof.  Oliver  Wendell  Holmes,  Boston. 

Oct.  27. — A.  A.  Breneman,  Lancaster  Co.,  Penn. ;  Dr.  L.  E.  Latimer,  N.  Y. ; 
Dr.  H.  Evan  Rijgersma,  St.  Mortins,  W.  I. 

Nov.  24. — Prof.  H.  James  Clark,  Centre  Co.,  Pa. 

Dec.  29.— Geo.  Neville,  Calcutta,  E.  I. ;  Rev.  Dr.  Jos.  F.  Berg,  Rutgers 
College,  N.  J. 
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January. — La  Soci^t^  Hollandaise  des  Sciences,  annoancing  that  they  hare 
forwarded  the  Archiyes  NeerlaDdaiBe,  t.  i,  3,  4,  6. 

K.  K.  Zoologiscb-botanische  Gesellschaft,  Wein,  acknowledging  receipt  of 
Proceedings. 

Geological  Museum,  Calcutta,  with  their  publications  for  the  Librarj. 

Nassauischen  Yereins  fur  Katurkunde,  Weisbaden,  acknowledging  receipt 
of  Proceedings  and  sending  publications  in  return. 

Der  Naturforschende  Yerein  su  Riga,  acknowledging  receipt  of  Proceed- 
ings and  with  publications  sent  in  return. 

Geo.  W.  Davidson,  Edinburg.  Scotland. 

Harrison  Allen,  resignation  of  office,  Corresponding  Secretary. 

Real  Obserratoire  de  Madrid,  with  donations  for  Library. 

February. — American  Entomological  Society  ; 

Der  Naturwissenschaftliche  Yerein  Ltlneburg  ; 

Naturforscbenden  Gesellschaft,  Berlin,  severally  acknowledging  receipt  of 
Proceedings. 

University  Catholique  de  Louvaine,  acknowledging  receipt  of  publications 
of  the  Academy,  and  sending  the  publications  of  the  University  in  return. 

Die  Naturhistoriche  Yerein,  Hanover,  with  publicaUons. 

Greo.  Davidson,  U.  S.  Coast  Survey. 

Gesellschaft  der  Wissenschaften  zu  Gottingen,  with  publications. 

Thomas  A.  Scott,  Phila. 

B.  Dyer,  S.  Abington,  Mass. 

D.  E.  Macpherson,  conveying  information  of  the  death  of  Sir  David  Brewster^ 
Feb.  10,  1868. 

From  Neuwied,  conveying  information  of  the  death  of  Prinien  Maximillian 
su  Wied. 

March. — Geological  Museum,  of  Calcutta,  India ; 

Museum  at  Bergen,  Norway  ; 

Essex  Institute  and  Die  naturforschende  Gesellschaft.  severally  acknowledg- 
ing receipt  of  Proceedings. 

Universitatis  CarolinsB  Lundensis  Rector. 

Prod  Joseph  Henry,  Smithsonian  Institution. 

Chicago  Academy  of  Natural  Sciences,  with  transactions. 

Canadian  Sec.  of  State,  with  Report  of  the  Progress  of  Canadian  Geologi- 
cal Survey,  from  1863  to  1866. 

K.  K.  Zool.  botan.,  Gessellschaft,  with  donations  to  the  Library. 

Edward  L.  Berthoud,  Golden  City,  Colorado,  acknowledging  receipt  of 
diploma. 

April. — Rector  de  la  Universidad  de  Chil6. 

L.  S.  Ward,  Treas.  Foreign  Missions,  New  York. 

H.  H.  Jessup,  Montrose,  Pa. 

R.  Odiuet,  Agent  of  Havre,  Boston  and  Philadelphia  Steamship  Company. 

E.  B.  Cary,  Ann  Arbor,  Mich. 

G.  Schwartz,  Yienna,  acknowledging  election  as  correspondent. 
H.  B.  Wetzell,  Phila. 

Samuel  Jeanes,  resignation  of  membership. 

Naturkunde  Gesellschaft  in  Wiirttemburg,  acknowledging  receipt  of  Pro- 
ceedings. 
Naturwissenschaftliche  Yerein  zu  Bremen  ; 
Acad^mie  Royale  de  Belgique  ; 
Akademie  der  Wissenschaften,  severally  sending  publications. 

May. — Prof.  Joseph  Henry. 

J.  S.  Wilson,  Geological  Museum,  Gen.  Land  Office. 


COBBEBPONDEKCE.  395 

J.  F.  Williams,  Sec.  Minnesota  Hist.  Society. 

Boston  Society  of  Nat.  History,  acknowledging  receipt  of  Proceedings  and 
Journal  and  accompanied  by  publications  in  return. 

Zoolog.  Museum  in  Vienna,  asking  that  deficiencies  in  Academy  publications 
may  be  supplied. 

M.  Sumichrast  Orizaba. 

Jas.  M.  Fisher,  Pittsburg,  Pa. 

S.  A.  Briggs,  Chicago,  111. 

William  Pepper,  M.  D.,  Phila. 

Jas.  Orton,  Rochester,  N.  Y. 

./t<ne.->Jo.hn  Henry  Gumey,  Devonshire,  acknowledging  election  as  Corres- 
ponding member. 

A.  Ten  Brock,  Librarian  of  the  University  of  Michigan  ; 

Warren  k  Co.,  Liverpool  Steamship  Office  ; 

Antonio  de  Lecerda,  Bahia ; 

Alexander  Schyanoff,  Kiew  ; 

Lyceum  of  Natural  Hist,  of  New  York,  each  acknowledging  receipt  of  Pro- 
ceedings. 

Naturforschende  Gesellschaft  in  Dantzig,  acknowledging  receipts  ^of  Pro- 
ceedings, and  presenting  publications  in  return. 

La  Fondation  Teyler  11  Harlem,  presenting  publication. 

July. — Wharton  Barker,  acknowledging  election. 
Essex  Institute,  acknowledging  receipt  of  Proceedings. 
Prof.  Joseph  Henry,  Smithsonian  Inst. 
A.  R.  Roessler,  Washington,  Gen.  Land  Office. 
G.  W.  Coan,  Oroomiah,  Persia. 

Franz  Baumgartner,  announcing  the  death  of  Andreas  Freiherrn  von  Baum- 
gartner. 
Real  Observatoire  de  Madrid,  with  donation  for  Library. 

August. — Royal  Geog.  Soc.  London,  sending  37th  vol.  of  Journal. 

D.  G.  Brinton,  acknowledging  election. 

Acad^mie  Royale  de  Belgique,  acknowledging  receipt  of  Proceedings. 

Nat.  Hist.  Society  of  Northumberland,  announcing  the  sending  of  Nat.  Hist. 
Transactions,  and  asking  for  papers  in  return. 

Hungarian  Academy  of  Science,  acknowledging  receipt  of  Proceedings  and 
presenting  books  to  the  Library. 

British  Museum ; 

Geological  Society  of  London,  each  acknowledging  receipt  of  Proceeding^ 
and  Journal. 

Linnean  Society  acknowledging  receipts  of  Jour,  and  Proceed. 

Prof.  Joseph  Henry. 

Edward  C.  H.  Day,  Scarsdale,  N.  Y. 

James  Orton,  Rochester,  N.  Y. 

Dr.  G.  Radly,  Tiflis. 

T.  H.  Turner,  Fort  Wallace,  Kansas. 

Alexander  Clot  Bey,  announcing  the  death  of  Monsieur  Antoine  Barth61emy 
Clot  Bey. 

September, — Leeds  Philosophical  and  Literary  Society ; 

Naturforschende  Yerein  in  Briinn  \ 

Natural  Hist.  Society  of  Northumberland,  each  acknowledging  receipt  of 
Proceediogs. 

American  Pharmaceutical  Association,  acknowledging  receipt  of  invitation 
to   visit  Museum  of  the  Academy. 

W.  W.  Keen,  M.  D.,  Phila. 

J.  A.  Alien,  Springfield,  Mass. 

James  Orton,  Rochester,  N.  Y. 

October. — Smithsonian  Institution,  acknowledging  receipt  of  Proceedings. 
Essex  Institute,  acknowledging  receipt  of  Proceedings. 
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E.  G.  Bolles,  asking  for  copies  of  Joarnal. 
Jas.  Orion. 
Mahlon  Caryer. 

John  S.  Hart)  of  Trenton  Normal  School,  asking  privilege  of  asing  the 
Mnaeam 

Prof.  C.  Root,  of  Hamilton  College,  acknowledging  election. 

November, — Jas.  D.  Dana. 

A.  R.  Roessler,  Gen.  Land  Office. 

Thomas  Bamett,  with  casts  for  the  Mnsenm. 

Augustas  Fendler,  acknowledging  election. 

John  Akhurst. 

December, — Die  Gesellschaft  der  Wissenschaften,  acknowledging  receipt  of 
Proceedings  and  presenting  publications. 

Schweiserische  Gesellschaft  and  Natnrforschende  Gesellschaft,  each 
acknowledging  receipt  of  Proceedings  and  presenting  pnblications  in  return. 

Die  Senckenbergische  Naturforschende  Gesellschaft,  presenting  publications. 

Wm.  T.  Brigham,  Boston. 

Prof.  0.  W.  Holmes,  Boston. 

Whole  number  of  letters  received  98. 
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(For  donations  to  Conchological  cabinet,  see  Report  of  Gonserrator  of  Con- 
chological  Section.) 

Adams,  C.  B.    May  5th.    Celestus  impressas,  Jamaica. 

Adams,  J.     July  7th,     Coral. 

Allen,  Dr.  H.    July  1th.     Astacus  from  Ockoganey  River. 

Beadle,  Rev.  E  R.  Nov.  3d.  Gigantic  crystal  of  Felspar  ftom  Newcastle  Co., 
Del. ;  eight  specimens  of  Numulitic  limestone  from  Northern  Sjria  ;  block 
of  permian  limestone  from  Junction  City. 

Borda,  E.     March  lOth.     Specimen  of  fruit. 

Bourquin,  F.    July  1th.    Dryopterus,  Polypodium. 

Bradner,  Dr.  N.  Roe.  Dec,  let.  Large  specimen  of  Shell  Rock  from  the  reefs 
of  Florida. 

Brevoort,  J.  C.    Nov.  3d.    Lozopholis  rugiceps,  Cope,  from  New  Grenada. 

Brinton,  Dr.  D.  G.     Nov.  3d.    Queen  Termite  from  Cape  Palmas,  Africa. 

Bryan,  0.  N.    May  bth.     Skulls  of  two  species  of  Lepidosteus. 

Burk,  I.  and  E.  Diffenbach.  Jan.  2let,  A  collection  of  53  plants  of  Pennsyl- 
vania and  New  Jersey. 

Claghorn,  Jas.  U.    Nov.  3d,     Stalactite  ft'om  Cave  of  Addelsbnrg,  Austria. 

Clay,  Jos.  A.    Jan.  21  st,     A  serpent  from  Peru. 

Cope,  E.  D.  Jan.  1th.  One  reptile  from  Brazil,  45  specimens,  9  species  of 
fishes  from  Conestoga  River ;  164  specimens,  15  species  from  Roanoke 
River;  151  specimens,  34  species  from  James  River,  Ya. ;  644  specimens, 
26  species  from  Kanawha  River,  Ya. ;  460  specimens,  33  species  from  Hol- 
ston  River.  Jan.  1 4/ A.  A  collection  of  upwards  of  1000  specimens.  40 
species  of  teeth  of  sharks  and  other  fishes  from  the  miocene  of  Charles  Co., 
Md.  Jan.  2l9t.  Five  species  of  fishes  from  Potomac  River,  10  species 
from  Wabash  River,  and  9  species  of  reptiles  from  Rocky  Mountains. 
Feb.  4(h.  Seven  species  of  skins  of  fishes,  many  specimens  from  Brown's 
Mills,  N.  J. ;  small  collection  of  subcarboniferous  fossils  from  west  side 
of  Saltville,  and  from  >yalker's  Mt,  Smith  Co.,  Ya.  \  small  collection  of 
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coal  plants  and  specimens  of  coal  from  carboniferous  formation  of  Rich- 
mond, Ya. ;  skins  of  Arvicola  pinetorum^  A.  Pennsylvanica,  Scalops  Cana- 
densis, Jaculus  Hudsonius  and  Blarina  Carolinensis,  from  Charles  Co., 
Md.  March  3d.  Eighteen  species  of  Reptiles,  one  Crustacean,  one  Insect, 
from  Central  America.  March  IQth.  Large  serpent  from  Vera  Paz,  C.  A., 
and  a  small  collection  of  mammals  and  birds  in  alcohol  from  Giles  Co., 
Va.  May  5th.  Specimens  of  Neotoma  Floridana,  Austinville,  Wythe  Co., 
Va. ;  Heterodon  from  Saltville,  Va. ;  Celestus  striatus,  Jamaica ;  and  a 
snake  from  Central  America.  May  I9th,  Nineteen  jars  of  fishes,  from 
Kansas  ;  skull  of  Globiocephalus  melas,  from  New  Jersey.  June  2d.  A 
collection  of  fossil  Unionidae,  from  the  green  sand  of  New  Jersey  ,*  numer- 
ous remains  of  Lelaps  aquilungus,  from  the  green  sand  of  Barnsboro', 
Gloucester  Co.,  N.  J. ;  femur  of  Hadrosaurus  Foulkii,  from  the  same  lo- 
cality. June  23d.  Megaptera  pudilla.  Cope,  from  the  mioceue,  Charles 
Co.,  Md. ;  Ixacanthus  velox.  Cope,  from  same  locality.  July  1th.  Skele- 
ton of  Aspidonectes  spinifer,  from  Alleghany  River,  Pa. ;  a  Skate  from 
Syria.  July  2Ut.  Five  mammal  skins;  a  red  squirrel;  Jacare  puncta- 
tula  ;  twenty- two  jars  of  reptiles,  fishes,  &c.,  from  Magdalena  River,  New 
Grenada.  Sept.  Ut,  A  collection  of  mammals  and  reptiles  in  ten  jars, 
from  Bahia,  Brazil  ;  six  bird  skins  from  St. Bartholomew,  W.I.  Sept.  I5th, 
Fourteen  jars  of  reptiles,  containing  fourteen  species  from  various  locali- 
ties. Nov.  3d.  Collection  of  remains  of  sixteen  species  of  extinct  Cetacea 
from  the  miocene  of  Charles  Co.,  Md. ;  mounted  skeleton  of  Palumedea 
cornuta ;  a  collection  of  forty  species  of  reptiles  of  the  Orton  Expedition 
to  Equador ;  a  collection  of  reptiles  from  Brazil  and  Central  America. 
Nov.  lOth.    Crocodilus  Americanus  from  Cuba.     (See  Welsh.) 

Corse,  Dr.  J.  M.  Dee.  Ut.  Four  skulls  and  casts  of  faces  of  noted  murderers; 
numerous  jars  of  embryo  sheep  of  various  ages,  parasitic  animals,  fine  in- 
jections for  microscopic  observation,  and  various  specimens  in  compara- 
tive anatomy ;  skull  of  a  Flat-head  Indian ;  two  skulls  from  an  Indian 
mound  near  Rock  Island,  111. ;  skeleton  of  an  Eagle ;  specimens  of  copper 
ore. 

Craven,  Joseph  H.     July  Ith.    Beautiful  specimen  of  Euplectella. 

Crosby,  Peirce.    Aug.  Atth.     Specimen  of  Fruit  from  Para,  Brazil. 

Davidson,  Geo.  Jan.  Tth,  Five  specimens  of  the  male  and  female  skeleton  of 
the  Sea  Otter,  from  Alaska.  March  3d.  Fifteen  specimens  of  Fishes,  3 
Echinoderms  and  2  Crustacea  from  Alaska. 

Davidson,  Thos.  and  George.  Aug,  4th.  Large  and  valuable  collection  of 
Fishes  from  Santa  Cruz,  West  Indies. 

Davis,  Edw.     July  2l9t.     Pair  of  antlers. 

Pay,  Edw.     Sept.  Ut.     A  collection  of  Reptiles  in  five  jars,  from  Equador. 

Dieffenbaugh,  E.     See  Burk. 

Draper,  E.  Jan.  I4ih.  Fine  specimen  of  Pyrites  with  Blende  from  Mexico, 
and  specimens  of  Quartz  with  Chalybite. 

Eddy,  Rev.  E.  B.  May  bth.  A  collection  of  fossils,  consisting  of  a  large  coral 
and  16  brachiopods. 

Ellis,  J.  B.     March  3d.     Specimen  of  Tuckahoe,  from  Newfield,  N.  J. 

Engelmann,   G.     April   2Ut.     Herbarium  Juncorum  Boreali  Americanoru 
Normale  ed.  G.  Engelmann.     St.  Louis,  1868. 

Gabb,  Wm.  M.  Jan.  1th.  Forty-five  specimens,  thirteen  species  of  Reptiles 
from  California.  Jan.  14M.  Skin  of  Taxidea  Berlanderi,  from  Central 
Nevada  ;  four  species  of  Serpents  from  Lower  California  ;  two  specimens 
of  a  Myriapod  and  nest  of  a  Mygale  from  California.  Jan.  2Ut.  Two  bats 
from  Pigeon  Springs,  a  small  Rodent  from  Western  Nevada,  and  a  Crota- 
phytus  from  same  locality  ;  skull  of  a  bare ;  skins  of  four  species  of  snakes 
from  Lower  California.  Feb.  4th.  Two  specimens  of  Onychoteutbis  fusi- 
formis,  Gabb,  from  Society  Islands;  five  species  of  Echinoderms  from 
California  ;  two  species  of  Crustaceans  from  St.  Barbara,  Cal. ;  Hyalonema 
Sieboldii  from  Japan.  May  bth.  Eutsenia  vagrans  from  Nevada.  Oct. 
I3th     An  Agouti  from  Panama.     Oct.  20th.    Two  specimens  of  fossil 
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fishes  from  Hillsborough,  N.  B.  Nov,  3d,  Collection  of  Graptolites,  nine 
species,  from  Hudson  Rirer  group,  two  miles  below  Albany,  N.  Y.  yov- 
lOth,  A  small  collection  of  remains  of  fishes  from  the  cretaceous  forma- 
tion of  California.  Dee.  Ut,  A  large  collection  of  fossiU,  consisting  of 
about  500  species  and  3000  specimens,  belonging  to  the  triassic,  cretaceous 
and  tertiary  formations  of  California,  Nevada  and  Oregon,  deposited. 

Genth,  Dr.  F.  A.  Aug.  ^th.  Specimens  of  Clausilia  Braunii,  Charpentier, 
from  Weinheim,  Hesse  Darmstadt ;  ear-bone  of  Whale  from  Gulf  of  Cali- 
fornia. 

Gibbon,  Gen.  John,  through  Dr.  Wilcox.  Auff,l2th.  Bacnlite  from  near  Fort 
Sanders,  Dakota. 

Gibbons,  Dr.  W.  P  ,  through  Dr.  Bridges.  Jan,  1th.  A  collection  of  one  hun- 
dred and  seventeen  California  plants. 

Goldsmith,  E.     Oct.  20th.    Bole  tVom  South  Amboy. 

Greer,  Col.  Jas.,  through  Dr.  Ruschenberger.  JJee.  Ut,  Five  Devonian  fossils 
from  Columbus,  Ohio  ;  26  Lower  Silurian  fossils  from  Dayton,  Ohio ;  flrag- 
ment  of  wood  from  Drift  from  Dayton,  Ohio ;  fossil  Coral  from  near  same 
locality. 

Grout,  Rev.  A.  Jan.  2Ut.  Ten  species  of  Invertebrates  and  one  Vertebrate, 
from  Tulu  Land,  S.  Africa. 

Guillou,  C.  July  1th.  A  small  miscellaneous  collection  of  Minerals.  July 
14M.    Fine  Testudo  geometrica,  from  Madagascar. 

Hall,  Geo.  W.    March  3d.    Mastodon  tooth  from  Illinois. 

Hassler,  Dr.  F.  A.  Dec.  22d.  Celestine  from  Sicily ;  one  Coal,  two  Hematites 
from  Bibb  Co.,  Ala. ;  Hematite  from  Missouri;  Mica  from  Philadelphia,  and 
nine  specimens  of  Coal  Fossils  from  Rhode  Island  and  Mauch  Chunk,  Pa. 

Hayden,  Dr.  F.  V.  April  2Ut.  Lignite  from  Colorado,  a  number  of  Ostrea 
subtrigonalis,  and  an  Inoceramus  from  Colorado. 

Hayes,  Dr.  I.  1.  July  1th,  Two  skulls  of  Walrus  and  two  of  Esquimaux 
Dogs. 

Hoopes,  B.  A.  Oct.  I3th.  Fine  large  crystallized  Calcite  from  Cumberland, 
England. 

Horn,  Dr.  Geo.  H.  Jan.  1th.  Three  species  of  Reptiles  from  Arizona.  Feb. 
4th.  Fresh-water  Sponge,  near  Susanville,  Honey  Lake  Valley,  Cal. ;  tin 
ore  from  Temescal,  Cal.     April  2Ut.     Pisidium  from  Fort  Tejon,  Cal. 

Hornet's  nest.     Jan.  1th. 

Hunt,  Rev.  W.  B.  Nov.  3d.  Fragment  of  Ancient  Pottery  and  Human  Bones, 
with  the  greater  portion  of  a  Scull  from  Coshocton,  Ohio. 

Jeanes,  Jos.    July  1th.    Skeleton  of  Jackal,  from  Syria. 

Jiidson,  Dr  0.  A.  Jan.  2\st.  A  small  collection  of  Fossils  from  Pike  Co.,  Pa., 
and  the  fossil  rib  of  a  Cetacean  from  Virginia. 

Kokler,  Wra.     Dec.  Ist.     Four  Fossils  from  Hannover,  Germany. 

Lambert,  J.     June  23d.     A  large  Spider  from  Montgomery  Co.,  Pa. 

Lara  born,  R.  H.  Nov.  3d.  Two  obscure  Fossils  from  Huronian  Slate,  St. 
Louis  R.,  Min. 

Lavergne,  Felix.  Oct.  \3th.  Three  specimens  of  native  Sulphur  from  Nevis, 
W.  I. 

Lea,  I.     D^c.  \»t.     Scull  of  the  Mississippi  Snapper.     (See  Welsh.) 

LeConte,  Dr.  J.  L.  Jan.  \4th.  A  Serpent,  Spider,  Cicada,  two  Myriapods,  and 
a  Lizard  from  Fort  Craig,  N.  M.  April  2Ut.  A  collection  of  Fossil 
Tertiary  and  Cretaceous  Plants,  (recently  described  by  Mr.  Lesquercux) 
from  Colorado,  New  Mexico  and  Kansas,  an  Inoceramus  from  Colorado. 
May  19M.  A  collection  of  upwards  of  6000  species  of  exotic  Coleoptera 
belonging  to  the  late  Dr.  Zimmerman.  Presented  by  Dr.  J.  L.  LeConte, 
Dr.  E  J .  Lewis,  Dr.  Geo.  H.  Horn,  Dr.  F.  W.  Lewis,  Isaac  Lea,  S.  S.  Halde- 
man  and  E.  Draper. 

Leidy,  Dr.  Jos.     June  2d.     Stigmarias  and  other  coal  plants,  six  species. 

Lewis.  Dr.  E.  J.  Jun.  1th.  Portion  of  the  Jaw  of  a  Fish.  M'irch  \lth.  One 
Nyctale  Acadica,  2  Cardinalis  Virginianus,  Sialia  Wilsonii,  Picus  Pubes- 
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cens,  from  Harford  Co.,  Md.     Oct.   \3th.    Large  collection  of  Nests  and 
Eggs  of  Birds,  Arom  Harford  Co.,  Md. 

Lincecum,  Dr.  G.  Jan,  1th.  One  hundred  and  four  specimens,  fourteen 
species  of  Reptiles  from  Texas. 

Ljman,  B.  S.  liov,  3d,  Asphaltum  from  Trinidad  and  Matanzas,  Cuba  ; 
crystals  of  Smoky  Qnartz,  from  Mt.  8t.  Gothard,  Sd. 

Matthews,  C.  W.    May  bth,    Sigillaria  from  Lawrence  Co.,  Ala. 

Meehan,  Thos.  Jan.  1th.  .Two  fossil  remains  of  Fishes,  Amphidectes  Gladi- 
olus, Cope,  and  Poljgryphus  prehensilis,  Cope  ;  from  Sandusky,  Ohio. 

Moss,  Theo.  F.     March  2Ath,     Crystallized  Titanium,  from  Scotland. 

Parker,  H.  R.  April  lAth.  A  large  Devonian  Fossil  from  Oil  Creek,  Venango 
Co.,  Pa. 

Peale,  Charles  W.     June  23d.    Calamite  from  Shamokin,  Cumberland  Co. 

Pennock,  Homer.    Jttly  1th.     Five  fortification  Agates,  deposited. 

Philips,  Moro.  June  id.  Three  specimens  of  G^site  from  Sombrera,  W.  L, 
and  a  specimen  of  the  same  from  Ashley  River,  S.  C. 

Powell,  Saml.  Sept  Ut.  A  miscellaneous  collection  of  Marine  Animals,  con- 
sisting of  Fishes,  Mollusks,  Echinoderms,  Crustaceans,  &c.,  from  Newport, 
R.I. 

Raborg,  Wm.     Nov.  3d.     Chrysothrix  Sciureus,  from  Amazon  River. 

Rand,  Theo.  D.  March  3d,  Stilbite  from  Flat  Rock  Tunnel.  March  lOth. 
Graphic  Granite  and  Muscovite  with  Magnetic  Iron. 

Randall,  F.  A.  Sept,  Ut.  Two  jars  of  Reptiles  from  Warren  Co.,  Pa.  Oct. 
20th.    A  small  collection  of  Palaeozoic  Fossils. 

Rice,  John.     See  Welsh. 

Rothrock,  Dr.  J.  T.  March  11  th.  A  small  collection,  chiefly  of  Devonian 
Fossils,  from  Mifflin,  Alleghany  and  Centre  Co's,  Pa. 

8alt  Works,  Washington  Co.,  Va.  Feb.  4th,  Tusk,  molar  tooth  and  epiph- 
ysis of  humerus  of  Mastodon  and  ramus  of  lower  jaw  of  a  Bison. 

Sergeant,  J.  D.  Oct,  \3th.  Nest  of  the  Baltimore  Oriole,  made  exclusively  of 
wool  and  horse-hair,  from  Western  Pennsylvania. 

Siebold,  Prof.  Von.  May  I9th.  Teeth  of  seven  species  of  Cyprinidae,  with 
many  varieties  of  specimens. 

Skin  of  an  Eel,  which  weighed  9|  lbs.,  and  was  caught  in  Hunter's  Lake,  Sul- 
livan Co.,  Pa. 

Smith,  T.  Guilford.  March  24th.  Five  specimens  of  Gold  Ores  from  Colo- 
rado. 

Smithsonian  Inst.  May  5th.  Eight  species  of  Amblystoma.  Aug.  I2th. 
Anodonta  Yonkanensis,  Lea.  June  2d.  Twenty  species  of  Reptiles  from 
Guayaquil,  Quito  and  Upper  Amazon. 

Snell,  P.  A.     March  lO'h.     Mass  of  calcareous  Tufa  from  Utica,  111. 

Snyder,  W.  B.  May  I9th,  Indian  Skeleton,  &c.,  from  a  mound  at  Bellevue, 
Nebraska. 

Struthers,  Wm.  Oct.  I3th.  Conglomerate  from  the  red  sandstone  of  Port- 
land, Con. 

Sumichrist,  F.  Jan.  1th.  Eighty-six  specimens,  nine  species  of  Fishes  from 
Mexico. 

Turner,  Dr.  Theo.  H.  Dec.  15M.  A  collection  of  fossil  remains  of  a  huge 
Saurian,  comprising  the  greater  part  of  the  skeleton,  described  by  Prof. 
Cope  under  the  name  of  Elasmosaurus,  from  about  15  miles  of  Fort  Wal- 
lace, Kansas. 

Two  fossil  Fishes  from  Solenhofen  Slate. 

Tyson,  Saml.     Oct.  20th.    Three  specimens  of  Wavellite  from  Chester  Co. 

Ulex,  Geo.  J.    May  I9th,     Specimen  of  Struvite  from  Hamburg. 

United  States  Sanitary  Commission.     Dee.  15th,    A  set  of  instruments  con- 
sisting of  an  Andrometer,  Spirometer,  Dynamometer,  Facial-Angle  In- 
strument and  Callipers,  for  Anthropological  measurements. 
Vaux,  Wm.  S.     March  3d,     Fine  specimen  of  Phlogopite,  Rossie,  St»  Law- 
rence Co.,  N.  Y.    March  24th.    Skull  of  Chelone  Mydas.    July  1th.   Skel- 
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eton  of  Pox  from  Syria.     Oct  eth.    Very  fine  specimen  of  Tetrahedrite, 

coated  with  Pyrites  from  Liskeard,  Cornwall.  (See  Welsh.) 
Walton,  Jos.    May  5M.     Two  tertiary  fossil  Shells  from  Aqaia  Greek,  Va 

Acantharchus  promotis  from  New  Jersey.     Sept.  UU    A  Silarian  Fossil 

from  the  Catskill  Mts. 
Welsh,  Saml.  and  John.     Dec,  22d.    A  portion  of  the  Poirrier  Gollection  of 

Remains  of  Mammals  Birds  and  Fishes  from  the  Miocene,  Pliocene  and 

Post-Pliocene  formations  of  the  Valley  of  the  Loire,  France.    Purchased 

at  a  cost  of  $700.00,  and  presented  by  Messrs.  Samnel  and  John  Welsh, 

Isaac  Lea,  Wm.  S.  Vanz,  Wm.  P.  Wilstach  and  John  Rice.    Obtained 

through  Prof.  E.  D.  Cope. 
Westcott,  Chas.  S.    Dec,  let.    Mounted  specimen  of  a  Goshawk,  Astor  palom- 

barius,  from  Monroe  Co.,  Pa. 
Wheelock,  L.  P.    Feb,  4th,    A  collection  of  58  specimens  of  fossils,  consisting 

of  remains  of  Fishes,  MoUnsks  and  Corals,  fh>m  the  comiferons  limestone 

near  Sandusky,  Ohio. 
Willis,  J.  R.    Jan,  14/A.    A  collection  of  Coal  Fossils,  Minerals,  Shells  and 

Crustaceans  from  Nora  Scotia.    Jan.  2Ut.    Eight  species  of  Fishes  from 

Nova  Scotia;  six  Invertebrates  from  same  locality. 
Wilstach,  W.  P.    See  Welsh. 
Wood,  Dr.  H.  C.    May  6tA.    A  collection  of  19  bottles  (containing  numerous 

specimens)  of  as  many  species  of  Phalangide. 
Wood,  Wm.  S.     Oct,  ISth,    Toung  of  Cyanura  cristata,  Picas  pubescens  and 

Melospiza  melodia,  from  New  Jersey. 
Wright,  Jas.  A.    March  Mth.    A  complete  articulated  skeleton  of  the  Irish 

Elk,  (Ceryus  Hibernicus)  together  with  the  skull  and  ^fore  part  of  the 

other  bones  of  another  skeleton. 
Tarnal,  H.    June  23.    Deer  from  near  Kane,  McKean  Co.,  Pa. 
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NORWAY. 

Christiana.     Det  Kongelige  Norske  Fredericks  Universitets,  Aarsberetning  for 

Aaret  1866—1867.    From  the  Uniyersity. 
Forbandlingar  i  Videnskabs-Selskabet  i  Christiania.    Aars  1865  and  1866, 

1866—1867.    From  the  Society. 
Throndhjem.  Det  K.  Norske  Video skabers-Selskabs  Skrifter  det  19de  Aarhun- 

drede.     6te  Bands,  Iste  Heft,  1865.     Also  from  2  Band,  Iste  Heft,  to  4de 

Band,  Iste  Heft,  1824—1846.    From  the  Society. 

DENMARK. 

Kjobenhavn.    Ovcrslgt  over  det  Kongelye  Danske  Videnskabernes  Selskabs. 
1866,  No.  7 ;  1867,  Nos.  4  and  5.     From  the  Society. 
M^moires  de  la  Soci^t6  Royale  des  Antiquaires  du  Nord,  1850 — i860,  1861, 

1866.  From  the  Society. 

Tillaeg  til  Aarbger  for  Nordisk  Oldkyndighed  og  Historie,  aargang  1866 

1867.  From  the  same. 

4)et  Kongelige  Danske  Videnskabernes  Selskabs  Skrifter,  SjeUe  Bind,  and 
Femie  Raekke,  Syvende  Bind,  1867.    From  the  Society. 
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RUSSIA. 

Dorpat.  Sitzungsberichte  der  Naturforschenden  Gesellschaft  zu  Dorpat  in  den 
Jahren  1853 — 1863.  From  the  Society. 
Arcbiy  fur  die  Naturknnde  Liv-Ehst  und  Eurlands.  Heransgegeben  von 
der  Dorpater  Naturforscher  Qesellschaft.  Erste  Serie.  3er  Band,  3e  and 
4e  Lief. ;  4er  Band,  le  Lief.,  sweite  Serie.  Biologische  Naturknnde,  6er 
Band,  le  Und  2e  Lief.,  7er  Band,  le  Lief.,  1862—1867.  From  the  Society. 

Moscou.    Bulletin  de  la  Soci6t6  Imp^riale  des  Natnralistes  de  Moscon,  1867, 
No8. 1 — IV.    From  the  Society. 

Riga.    Correspondenzblatt  des  Naturforscher  Vereins  zn  Riga,  16er  Jahrg, 
1867.     From  the  Society. 

St.  Petersburg.    Bulletin  de  1' Academic  Imperiale  des  Sciences  de  St.  Peters- 
burg.   Nos.  2 — 5,  1868.    From  the  Society. 
Memoires  de  I'Acad^mie  Imperiale  des  Sciences  des  St.  Petersburg.     Ylle 
Serie,  Tome  XI.    Nos.  9 — 18,  1868.    From  the  Society. 

HOLLAND. 

Amsterdam.    Jaarbock  Tan  de  Koninklijke  Akademie  Tan   Wetenschappen 

1866.  From  the  Society. 

Verslagen  en  Mededeelingen  der  K.  Academic  ran  Wetenschappen.  Afdee- 
ling  Letterkunde.     Tiende  Deel,  1866.    From  the  Society. 

Processen-Verbaal  van  der  Qewone  Yergaderingen  der  Koninklijke  Akade- 
mie van  Wetenschappen.     1866-7.    From  the  Academy. 

Rapport  fait  a  TAcademie  Royale  des  Sciences  des  Pays-Bas,  section  Phy- 
sique.    1868.    From  the  Academy. 
Harlem.     ArchiTes  du  Mus^e  Teyler.     Yol.  1,  Fasc.  1,  2  and  3me,  1868.   From 
the  Museum. 

Archives  Neerlandaises  des  Sciences  Ezactes  et  Naturelles  ;  published  by 
the  Dutch  Society  of  Sciences.  Yol.  2,  Parts  3,  4  and  5.  La  Haye,  1867. 
From  the  Society. 

GERMANY. 

Altenburg.  Mittheilnngen  aus  dem  Osterlande;  published  by  the  Qewerbe 
Yereine,  Naturforschenden  Gesellschaft  and  the  Bienen  wirthscbaftlichen 
Yereine  of  Altenburg.  Yol.  XYIII,  Parts  1  and  2,  1867.  From  the  So- 
cieties. 
Mittheilnngen  aus  dem  Osterlande,  gemeinschafUich  heransgegeben  ron 
Kiinst  und  Handwerks- Yereine,  tou  der  Naturforschenden  Gesellschaft 
und  Tom  Landwirthschaftlichen  Yereine  zu  Altenburg.  Yols.  1 — 13. 
1837—1857.    From  the  Society. 

Augsburg.    Neunzehnter  Bericht  des  Natuihistorischen  Yereins  in  Augsburg, 

1867.  From  the  Society. 

Berlin.     Archly  fur  Naturgeschichte.    Herausgegeben  Ton  Dr.  F.  H.  Troschel. 

32er  Jahrg,  6es  Heft,  to  34er  Jahrg,  les  HefL    From  the  Editor. 
Zeitschrift  fur  die  Gesammten  Naturwissenschaften.     Heransgegeben  Ton 

dem  Naturw.  Yereine  fiir  Sachsen  und  Thuringen  in  Halle.     29er,  30er 

und  31er  Ban  den.    From  the  Society. 
Zeitschrift  der  Deutschen  geologischen  Gesellschaft.    XIX  Band,  2  Heft, 

to  XX  Band,  2  Heft.    From  the  Society. 
Physikaliscbe  Abhandlungen  der  K.  Akademie  der  Wissenschaften  zu  Ber- 
lin aus  dem  Jahre  1866.    Mathematische  Abhandlungen  aus  dem  Jahre 

186&— 1867.    From  the  Society. 
Monatsbericht  der  K.  P.  Akademie  der  Wissenschaften  zn  Berlin.    Aug. 

1867,  to  Juli,  1868.    From  the  Society. 
Sitzungs-Berichte  der  Gesellschaft  Naturforschender  Frennde  zu  Berlin  im 

Jahre  1866 — 1867.    From  the  Society. 
Wochenschrift  des  Yereines  zur  Bef5rderung  des  Gartenbaues  in  den  Kdnigl. 

Prenssischen  Staaten  fdr  Gartnerei  und  Pflanzenkunde.    Nos.  26 — 52, 

1867  ;  Nos.  1—28,  1868.     From  the  Society. 
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Berliner  Entomologische  Zeitschrift.    Herausg^geben  Ton  dem  Entomolo- 

giscben  Vereioe  in  Berlin.     Her  Jabrg,  1867,  3es  and  4es  Yierteljahr- 

sbeft,  nnd  12er  Jabrg,  les  und  2ei  Vierteljabrsheft.    From  the  Society. 
Bonn,     Yerhandlnngen  des  Naturhistorischen  Yereines  der  preusiischen  Rhein- 

lande  und  Westpbalens.     24er  Jahrg,  Iste  nnd  2te  Haffte,  1867.    From 

the  Society. 
Braunschweig.    Arcbir  fur  Anthropologic.    2er  Band,  Sea  Heft;  3er  Band,  les 

and  2es  Heft.     From  the  Library  Fund. 
Bremen.     Abhandlungen  herausgegeben  Tom  NatnrwiMenshaftUchen  Yereine 

zu  Bremen.     1  Bd.,  Ill  Heft,  1868.    From  the  Society. 
Brunu.     Yerhandlungen   des  Natnrforschenden   Yereines  in  Bninn.    Yol.  5, 

1866,  1867.     From  the  Society. 
Budan.    A  Magyar  Tudom.     Akademia  EOkonyrei.     1835—1862.  8  Yols.,  4to. 

From  the  Royal  Hungarian  Academy  of  Science. 
Cassel.    Journal  fur  Ornithologie.      Heransgeg^ben  ron  Dr.  Jean  Cabanis. 

Heft  Y  and  YI,  XY  Jahrg.,  and  Heft  I— UI,  16  Jahrg.,  1867.    From  the 

Wilson  Fund. 
Malakozoologische  Blatter.     Herausgegeben  Yon  Dr.  Louis  Pfeiffcr.     15 

Band,  1 — 5  Bog,  and  pp.  145  to  224.    From  the  Wilson  Fnnd. 
Danzig.     Schriften  der  Naturforschenden  Gesellschaft  in  Danzig,  1868.     From 

the  Society. 
Darmstadt.    Notizblatt  des  Yereines  fur  Erdkunde  nnd  Yerwandte  Wissen- 

schaften  zu  Darmstadt.     Ill  Folge,  Y  Heft,  1866.    From  the  Society. 
Dresden.     Sitzungs-Berichte  der  NaturwissenscbafUichen  Gesellschaft  Isis  in 

Dresden.    Jahrgang  1867,  Nos.  4  to  12  ;  1868,  Nos.  1 — 6.   From  the  So- 

eiety. 
Yerhandlungen    der    Kaiserlichen    Leopoldino-Garolinischen    deutschen 

Akademie  der  Naturforscber.   33er  Band,  1867.    From  the  Society. 
Frankfurt-am-main.     Der  Zoologische  Garten.    YlII  Jahrg.     1867,  No.  7,  to 

1868,  No.  6.     From  the  Editor. 
Abhandlungen,  herausgegeben  von  der  Senckenbergeschen  Naturforschen- 
den Gesellschaft.     6  Bandes, Sand  4  Heft.  1866-67.     From  the  Society. 
Jahresbericht  iiber  die  Yerwaltung  des  Medicinalwesens.     Herausgegeben 

von  dem  Aerztlichen  Yerein.     YIII  Jahrg.,  1864 — 1867.     From  the  So- 
ciety. 
Freiburg,  I.  B.  Bericbte  uber  die  Yerhandlungen  der  Naturforschenden  Gesell- 
schaft zu  Freiburg  I  B.     Band  lY,  Heft  V,  1867.     From  the  Society. 
Gorlitz.     Abhandlungen  der  Naturhistorischen  Gesellschaft  zu  Gorlitz.     13er 

Band,  1868.     From  the  Society. 
Gotha.     Mittheilungen  aus  Justus  Perthes  Geographiscber  Anstalt.     XI,  1867, 

to  IX,  1868.     Ergangsungsheft,  Nos.  22  and  23.  From  the  Library  Fund. 
Gdttingen.     Nachrichtcn  Yon  der  K.  Gesellschaft  der  Wissenschaften  und  der 

Georg-Augusts-Universitat  aus  dem  Jabre  1867.     From  the  Society. 
Hannover.     Funfzehnter,  Secbszehnter  und  Siebenzehnter  Jahresbericht  der 

Naturhistorischen  Gesellschaft  zu  Hannover,  1867.  From  the  Society. 
Jena.     Entomologisches  Archiv.     Herausgegeben  von  Dr  Theo.  Thon.  Erster 

Band,  Grstes  bis  4e8  Heft.     2er  Band,  les  Heft.  1827—1829.     From  the 

Library  Fund. 
Kiel.     Zoologisches  Magazin.     Herausgegeben  von  Dr.  C.  R.  W.  Wiedeman. 

Bund  1  and  Band  2,  Stuck  1.     Kiel,  1817,  and  Altona,  1823.    From  the 

Library  Fund. 
Kunigsbcrg.      Schriften   der  K.   Physicalish-Okonomischen   Gesellschaft   za 

Kuuigsberg.     6er  Jahrgang,  1865,  1  and  2  Abth.,  7er  Abth.,  1866,  1  and 

2  Abth.     From  the  Society. 
Leipzig.       Zeitschrift   fiir    Wissenschaftliche    Zoologie,    herausgegeben    von 

Carl  T  V.  Siebold  und  Albert  Kolliker.    18er  Band,  les  Heft  to  3es  Heft, 

18G8.     Namen  Register  uber  Band,  I— XY,  1868. 
Archiv  fUr  Anatomie,  Pbysiologie  und  Wissenschaftliche  lledecin.     Her- 
ausgegeben von   Drs.  Reichert  und   Bois  Reymond.     1867,  Heft  5,  to 

1868,  Heft  3.     From  the  Library  Fund. 
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Jenaiscbe  Zeitschrift  far  Medecia  ond  Naturwissenschaft  herausgegeben 

von  der  Mediciniscb-naturwissenscbaftlichen  Gesellschaft  za  Jena.    3er 

Band,  4e8  Heft,  1867.    From  tbe  Society. 
Berichte  iiber  die  Verhandlungen  der  k.  s.  Gesellschaft  der  Wissenschaft-* 

ten    za  Leipzig;    Matbematisch-Phjsische  Classe,  1866^  Nos.  IV  and 

V,  1867,  Nos.  1  and  II,  1867.     From  the  Society. 
Des  VIII  Bandes  der  Abhandlungen   der  Math.-Phys.-Classe  der   k.  s. 

Gesell.  der  Wissen.    Nos.  IV  and  V.  Leipzig,  1867.     From  the  Society. 
Linz.     Sechsundzwanzigster  Bericht  uber  das  Maseam  Francisco-Carolinam. 

1866.     From  the  Museum. 
Lund.    Acta  Unirersitatis  Lundensis,  1865.    Foar  parts,  1865—66.    From  the 

University. 
Mannheimer.     Dreiunddreissigster  Jahresbericht  des  Mannheimer  Vereins  fur 

Naturkunde,  1867.     From  the  Society. 
Munich.     Annalen  der  Koniglichen  Sternwarte  bei  Munchen.    Vols.  XV  and 

XVI,  1867.    From  the  Society. 
Abhandlungen  der  Mathematisch  Physikalischen  Classe  der  K.  B.  Aka- 

demie  der  Wiasenscbaften.    Zehnten  Bandes,  1  ste  Abth.    Historischen 

Classe.     Sen  Bandes,  3e  Abth.     1866.  From  the  Society. 
Sitzungsberlchte  der  K.  B.  Akademie  der  Wissenschaften  zu  Munchen. 

1866,  II,  Heft  II,  to  1867,  II,  Heft  II.    Munchen  1866—67.    From  the 
Society. 

Neubrandenburg.     Archiv  des  Vereins  der  Freunde  dec  Naturgeschichte    in 

Meklenburg.     21  Jahrg.,  1868.    From  the  Society. 

Offenbach,  A.  M.     Achter  Band  des  Offenbacher  Vereins  far  Naturkunde  uber 

seine  Th&tigkeit  vom  31  Mai  1866,  bis  12  Mai,  1867.    From  the  Society. 

Pest.    A.  Magyar  Tudomanyos  Akademia  Jegyzokonyvei.  1863 — i — 5.     From 

the  Royal  Hungarian  Academy  of  Science. 

Magyar  Akaderaiai  Ertesito.     1859 — 1865.    From  the  Royal  Hungarian 

Academy  of  Science. 
Mathematikai  es  Termeszettudomanyi  Koslemenyek  vonatkozolag  v  hazai 
viskonyokra  I,  II,  III,  Kotet,  1861—5.     From  the  Royal  Hungarian 
Academy  of  Science. 
M.  Tudom.     Akademiai  Almanach  1864 — 5—6.     From  the  Royal  Hun- 
garian Academy  of  Science. 
Prag.     Sitzungsberlchte  der  K.  B.  Gesellschaft  der  Wissenschaften  in  Prag 

1867.  Jan. — Dec.  From  the  Society. 

Abhandlungen  der  K.  B.   Gesellschaft   der  Wissenschaften  vom  Jahre 

1867,  6ste  Folge  ler  Band,  1868.    From  the  Society. 
Regensburg.     Correspondenz-Blatt  des  Zool.-Mineralog^schen  Vereins  in  Re- 

gensburg.     21st  year.  Verzeichniss  der  Sammlungen  des  Zool.  Mineral. 

Vereins  in  Regensburg,  1867.    Both  from  the  Society. 
Flora  Oder  allgemeine  botanische  Zeitung.    Published  by  the  Royal  Bava- 
rian Botanical  Society  of  Regensburg.   New  Series,  vol.  25,  1867.  From 

the  Society. 
Stettin.     Entomologische  Zeitung.  Herausgegeben  von  dera  Entomologischen 

Vereine  zu  Stettin.     28.er  Jahrg.,  1867.    From  the  Society. 
Stuttgart.     Neues  Jahrbuch  fur    Mineralogie,  Geologic   und    Pal«ontologie. 

Jahrg.,  1867,  6es  Heft,  to  1858,  5es  Heft.     From  the  Editors. 
Jahrcshefte  des  Vereins  fUr  vaterlandische  Naturkunde  in  Wurttemberg. 

23er  Jahrg.,  1867.     From  the  Society. 
Wurttembergische  Naturwissenschaftliche  Jahresheft ;  24er  Jahrg.,  les  und 

2es  Heft,  1868.     From  the  Editors. 
Wien.     Sitzungsberlchte  der  K.  Akademie  der  Wissenschaften.  Mathematisch- 

Naturwissenschaftliche   Classe,  54er  Band,  V  Heft,  1    and    2     Abth, 

to  56er  Band,  5  Heft,  2e  Abth.     From  the  Society. 
Denkschriften    der   K.  Akademie    der    Wissenschaften,     Mathematisch 

Naturwissenschaftliche  Classe,  26erund27er  Banden,  1867.     From  the. 

Society. 
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Jahrbach  der  K.  K.  Geologischen  Beichsanstalt,  Jahrg.  1867.     17  Band. 

Nos.  2 — 4;  1868,  Nos.  1 — 2.    From  the  Societj. 
Yerbandlnnp^en  der  K.  K.  Zoologisch  botaQischen  GeselUchaft  in  WIen. 

Jahrg.  1867.     XVII  Band.     From  the  Societj. 
Yerhandlaugen  der  K.  K.  Geologischen  Beichaanstalt.    1867,  Nos.  10 — 

13  ;  1868,  No.  1.    From  the  Society. 
Wiesbaden.    Jahrbiicher  des  Nassauischen  Yereins  fur  Naturkonde.    19e8  nnd 

20e8  Heft,  1864—1866.      From  the  Society. 
Wurzburg.     Verhandlungen  der  Physicalisch-Medicinischen  Gksellschaft  in 

Wurzburg.    Neue  Folge,  1  Band,  1  Heft,  1868.     From  the  Societj. 
Naturwissenschaftliche  Zeitschrift,  Herausgegeben  Yon  der  Phjsikalisch- 

Medicinischen  Gesellschaft.     6er  Band,  lY  Heft,  1866—67.     From  the 

Societj. 

SWITZERLAND. 

Basel.    Yerhandlnngen  der  Naturforschenden  Gesellschaft  in  Basel.  4er  Theil, 

4es  Heft,  1867.     From  the  Societj. 
Bern.     Mittheilungen   der  Naturforschenden  Gesellschaft  in  Bern  aos  dem 

Jahren.,  1856—1867.     1856—1858.     From  the  Societj. 
Geneva.    Actes  de  la  Soci6t6  Helv^tique  des  Sciences  Natnrelles,  1841-43-46- 

52-53-61.     From  the  Societj. 
Bulletin  de  la  Soci^t^  Ornithologique  Suisse.    Tome  1,  2e  Partie,  and 

Tome  2,  Ire  Partie,  1866.     From  the  Societj. 
Bibliotheque  Universelle  et  Revue  Suisse.    Archives  des  Sciences  Phjsi- 

ques  et  Naturelles.    Nouvelle  P^riode.    Tome  SOme,  No.  119,  to  Tome 

33,  No   130,  1867.     From  the  Editors. 
Lausanne.    Bulletin  de  la  Soci6t^  Yaudoise  des  Sciences  Naturelles.    Yol. 

IX,  Nos.  51  and  58,  1868.     From  the  Societj. 
Neuchatel.    Bulletin  de  la  Soci^t^  ded  Sciences  Naturelles  de  Neuchatel.  YII, 

part  3,  1867.     From  the  Societj. 
St.  Gallen.  Bericht  uber  die  Th&tigkeit  der  St  Gallischen,  Naturwissenschaft- 

lichen  Gesellschaft  wahrend  des  Yereinsjahres,  1866-67.    1867.     From 

the  Societj. 
Zurich.     Yerhandlungun  der  Schweizerischen  Naturforschen.  Gesellschaft  bei 
__     ihrer  Yersammlung  zu  Zurich,  1841-42.     1846-51  ;  1854,   1856—1858, 

1861—1864,  1867.     From  the  Societj. 

BELGIUM. 

Bruxelles.     Annales  Meteorologiques  de  TObservatoire  Rojale  de  Bruzelles, 
Par  A.  Quetelet.     Ire  Annee,  1867.     From  the  Observatorj. 
Annuaire  de  TAcademie  Rojale  des  Sciences,  des  Lettres,  et  des  Beaux- 
Arts  de  Belgique,  1868.     34  me  Ann^e.     From  the  Academj. 
Bulletins  de  TAcademie  Rojale  des  Sciences,  des  Lettres  et  des  Beaux- 
Arts  de  Belgique.    36me  Annee,  2me  Ser.,  T.  XXI Y,  1867.    From  the 
Academj. 
Memoires  Gouronn^s  et  Autres  Memoires  publics  par  I'Academie  Rojale 
des  Sciences,  Ac,  de  Belgiques.     Collection  in  8vo.     Tomes  19  and  20. 
Quarto.  Tome  33,  1868.     From  the  Societj. 

Louvaiu.  Annuaire  de  TUniversit^  Catholique  de  Louvain,  1868.  32e  Ann6e. 
From  the  Societj. 

Mons.  Memoires  et  Publications  de  la  Soci^t^  des  Sciences  des  Arts  et  des 
Lettres  du  Hainaut.  Mons  1868,  III  Serie,  Tome  2eme.  From  the 
Societj. 

FRANCE. 

Angers.     Memoires  de  la  Soci^t^  Imp^riale  d'Agricnlture,  Sciences  et  Arts  d* 
Angers.     New  Series,  1867.     Parts  3  and  4.     From  the  Societj. 
Memoires   de  la  Soci^t^  Academique  de  Maine  et  Loire,  19me  and  20me 
Yols.,  1866.     From  the  Societj. 
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Bordeaox.     Memoires  de  la  Soci^U  des  Sciences  Physiques  et  Naturelles  de 

Bordeaux.      Tome   Y,  Paris   1867,  2e  et  3e  Cahier   et    Extraits    des 

Proc^s-Verbaux.     From  the  Society. 
Caen.    Memoires  de  rAcad6mie  Imp^riale  des  Sciences,  Arts  et  Belles  Lettres 

de  Caen,  1868.     From  the  Society. 
Lyon.    Memoires  de  I'Academie  Imperiale  des  Sciences,  Belles- Lettres  et  Arts 

de  Lyon.   Classe  des  Sciences.     Tome  16me.     From  the  Society. 
Orleans.    Memoires  de  la  Soci^t^  d' Agriculture,  Sciences,  Belles- Lettres  et 

Arts  d'Orleans.    Second  S4rie.     Tome  XI,  No.  2,  to  1868,  Part  I.   From 

the  Society. 
Paris.    Bulletin  Mensuel  de  la  Soci^t^  Imperiale  Zoologique  d'Acclimatation. 

2me  S6rie,  Tome  IV,  No.  12,  to  Tome  V,  No.  10.     From  the  Society. 
Revue  et  Magasin  de  Zoologie  pure  et  appliqu^e  Par  M.  F.  E.  Guerin- 

M^neville.    1867,  No.  12,  to  1868,  No.  7  and  Nos.  9»ll.     From  the 

Editor. 
Annates  des  Mines.    6me  S^rie,  Tome  XI,  2e  Livr,  XIII,  and  3re  Livr. 

From  the  Minister  of  Public  Works,  France. 
Memoires  de  la  Soci4t6  Nationale  et  Central  d' Agriculture.  Annees  1848  to 

1865.     Twenty-five  volumes,  8vo.     From  the  Society. 
Bulletin  des  Seances  de  la  Soci^te  Imperiale  et  Centrale  d' Agriculture  de 

France.      Eleven  volumes,  8vo  1856—1868.      From  the  Society. 
Journal  de  Conchyliologie.    3e  Serie,  Tome  VIII,  Nos.  1 — 3,  1868.   From 

the  Editors. 
Nouvelles  Archives  du  Museum  d^Histoire  Naturelle  de  Paris.    2me  Fasc, 

Tome  4  me,  1868.    From  the  Library  Fund. 
Actes  de  I'Acad^mie  Imperiale  des  Sciences,  Belles-Lettres  et  Arts  de 

Bordeaux.  3e  Serie,  29e  Ann^e,  1867,  2me — 4me  Trimestre,  1867.  From 

the  Society. 
Journal  de  I'Anatomie  et  de  la  Phys.  de  I'Homme  et  des  Animaux,  public 

par  M.  Chas.  Robin.     Nos.  1  to  5,  1868.     From  the  Wilson  Fund. 
Memoires  de  I'Academie  Imperiale  des  Sciences,  Belles-Lettres  et  Arts  de 

Lyons,  Classe  dcfB  Lettres.     Tome  I3me,  1866-68.     From  the  Society. 
Annates  de  la  Soci^t^  Linneenne  de  Lyon.     Ann^e,  1867.     Tome  15me, 

1868.     From  the  Society. 
Annales    de  la  Soci^t^   Entomologique   de  France.      Tome   7me,    1 — 4 

Trimestre,  1868.     From  the  Society. 
Annales  des  Sciences  Naturelles.  5me  Serie,  Botanique.     From  Tome  VII, 

No.  3,  to  Tome  VIII,  No.  6.    Zoologie,  Tome  VIII,  Nos.  1 — 6.   From  the 

Library  Fund. 

ITALY. 

Bologna.  Rendiconto  delle  sessioni  dell'  Accademia  delle  Scienze  dell  Istituto 

di  Bologna,  Anno  Accademico  1865 — 1867.     From  the  Society. 
Memorie  dell'  Accademia  delle  Sciense  dell  Instituto  di  Bologna.  Serie  II. 

Tome  V,  Fasc.  3  and  4.     Tome  VI,  Nos.  1—4,  1866-67.    From  the  So- 
ciety. 
Catania.     Atti  dell'  Accademia  Gioenia  di  Scienze  Naturali  in  Catania.     Serie 

Terza,  Tomo  1.  1867.     From  the  Society. 
Naples.     Societa  Reale  di  Napoli  Rendiconto  dell'  Accademia  delle  Scienze, 

Fisiche  e  Mathematiche.  Anno  IV,  Fasc.  4,  to  Anno  VI,  Fasc.  5.    From 

the  Society. 
Atti  deir  Accademia  delle  Scienze,  Fisiche  e  Mathematiche.  Vol.  II,  1865. 

From  the  Society. 
Palermo.     Giornale  di  Scienze  Naturali  ed  Economiche  1867.    Vol.  Ill,  Parts 

1 — 4.  1867.     From  the  Royal  Technical  Institute,  Palermo. 
Torino.     Memorie  delle  Reale  Accademia  delle  Scienze  di  Torino.     Serie  Sec- 

onda,  Tomo  XXIII.  1866.     From  the  Society. 
Atti  della  R.  Accademia  delle  Scienze  di  Torino.    Vol.  II,  Disp.  4 — 7. 

1867.    From  the  Society. 
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PORTUGAL. 

Lisboa.  Journal  de  Sciencias,  Mathematicas,  Physicas  e  Naturaes,  publicado 
sob  as  auspicios  da  Academia  Real  das  Sciencias  de  Lisboa.  Nams.  I 
and  IL  1866-67.     From  the  Society. 

SPAIN. 

Madrid.  Anaario  del  Real  Observatorio  de  Madrid.  Anno  VIII,  1868.  From 
the  Obsenratory. 

GREAT  BRITAIN  AND  IRELAND. 

Dublin.    The  Journal  of  the  Royal  Dublin  Society.  No.  36.     1867.     From  the 

Society. 
Edinburgh.     Proceedings  of  the  Royal  Society  of  Edinburgh.  Session  1866-67. 

Vol.  VI,  No.  71.    From  the  Society. 
Transactions  of  the  same.    Vol.  XXIV,  Part  3,  for  the  Session  1866-67. 

From  the  Society. 
Transactions  of  the  Botanical  Society.    Vol.  IX,  Part  1,  1867.     From  the 

Society. 
Proceedings  of  the  Royal  Physical  Society.    Sessions  1862 — 1865.     From 

the  Society. 
Glasgow.    Transactions  of  the  Geological  Society  of  Glasgow.    Vol.  11,  Part 

3,  1867.     From  the  Society. 
Proceedings  of  the  Philosophical  Society  of  Glasgow.    Vol.  VI,  Nos.  1,  2 

and  3.     1865—1867.     From  the  Society. 
Leeds.     Philosophicill  and  Literary  Society.    The  Annual  Report  for  1867-68. 

From  the  Society. 
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Society. 
The  Annals  and  Magazine  of  Natural  History.     Vol.  XX,  No.  11*7,  Third 

Series,  to  Vol.  II,  No.  11,  Fourth  Series.  1867.  From  the  Library  Fund. 
The  London,  Edinburgh  and  Dublin  Philosophical  Magazine  and  Journal 

of  Science.    Vol.  34,  No.  229,  to  Vol.  36,  No.  244.    From  the  Library 

Fund. 
Notes  and  Queries.    Aug.,  1867,  to  Oct.,  1868.    From  the  Editor. 
Trubner's  American  and  Oriental  Literary  Record.     Nos.  31,  32,  34,  .37 

and  39.     Jan.,  1868.    From  the  Publishers. 
The  Athensum  Journal.     Nos.  2093  to  2110,  and  2119  to  2131.    1867-68. 

From  the  Library  Fund. 
Journal  of  the  Statistical  Society  of  London.     Vol.  XXXI,  Parts  2  and  3. 

From  the  Society. 
The  Popular  Science  Review.     Edited  by  Henry  Lawson,  M.D.    Nos.  26 — 

29.     From  the  Library  Fund. 
The  Ibis,  a  Quarterly  Journal  of  Ornithology.    New  Series,  Nos:  12  to  15. 

Edited  by  Alfred  Newton,  M.A.     From  the  Library  Fund. 
Publications  of  the  Palseontological  Society.     Vols.  XIX— XXI.     1868. 

From  the  Wilson  Fund. 
The  Journal  of  Travel  and  Natural  History.  Vol.  I,  Nos.  1 — 4,  1868.  From 

the  Library  Fund. 
The  Quarterly  Journal  of  the  Geological  Society.  Vol.  XXIII,  Parts  4  and 

6 ;  Vol.  XXIV,  Parts  1—3.     Nov.  1,  1867.     From  the  Society. 
New  Castle  upon  Tyne.    Transactions  of  the  Tyr.eside  Naturalists  Field  Club. 

Vol.  I,  Pts.  1—3,  6  ;    Vol.  II,  Pt.  4  ;  Vol.  Ill,  Pts.  1—4 ;  Vol.  IV,  Pts.  1 
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Nos.  110,  111  and  112.    New  Series.    From  the  Editor. 
The  Dental  Cosmos.    New  Series.    Vol.  X,  Nos.  1  to   12.      Prom  the 
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79.     From  the  Society. 
American  Journal  of  Pharmacy.    Vol.  40,  Nos.  1  to  6.     Third  Series. 
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Bombay.    The  Journal  of  the  Bombay  Branch  of  the  Royal  Asiatic  Society. 
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Amunategui,  M.   L.     Descubrimiento  i  Conquista  de  Chile,  Santiago,    18€2. 

From  the  University  of  ChUi, 
Annual  Report  of  the  Surgeon  General  U.S.  A.,  1868.    From  the  Surgeon 
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Bischoff,  Dr.  Th.  L.  W.    Ueber  die  Brauchbarkeit  der  in  Yerschiedenen  Buro- 

paischen    Staaten   Yeroffentlichten  Resultate  des   Recrutiniogs  Ges- 

ch&ftes  ;  Munchen,  1867.     From  the  Royal  Bavarian  Academy. 
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BMoription  of  SoTen  Kew  Species  of  AMEBICAK  BISB8  from  Tarioni  looali- 

ties,  with  a  note  on  Zonotrichia  melanotii. 

BY  GEO.  N,  LAWRENCE. 

{Continued  from  page  SfiO.]* 
^,   RHTKCBOCYCLUfi  MARGINATT7S. 

Front,  top  of  head  and  hind  neck  dull  plumbeoas ;  back,  rump,  smaller 
wing  coTcrts  and  upper  tail  coverts  of  a  clear  olive  green  ;  tail  blackish  brown 
with  edges  the  color  of  the  back ;  larger  wing  coverts  and  quills  black, 
the  primaries  narrowly  edged  with'yellow,  the  other  quill  feathers  and  the 
larger  wing  coverts  broadlj  margined  with  clear  light  yellow ;  under  wing 
coverts  yellow ;  chia,  throat  and  upper  part  of  breast  gray ;  middle  and  lower 
part  of  abdomen  and  under  tail  coverts  light  yellow ;  sides  olivaceous  gray; 
upper  mandibk  black,  the  under  whitish,  clouded  with  brown;  ^^irides 
hrown  ;"  tarsi  and  toes  light  brown. 

Length  (fresh)  5^  in.;  wing  2  1-I6th;  tail  2;  bill  scant  };  tarsi  9-16ths. 

Habitat. — Panama.  Lion  Hill,  near  Aspinwall.  Male  and  female  alike. 
Types  in  my  collection. 

Remarks. — In  my  Catalogue  of  Birds  from  New  Granada  (Anaals  of  Lye.  of 
Jiat  Hist.  N.  Y.,  Vol.  vii,  p.  473)  this  species  is  referred  to  R.  tulphurucens^ 
•Spix.  I  have  always  been  impressed  with  a  doubt  of  its  correctness,  and  only 
during  the  past  sufloraer  was  I  enabled  to  make  comparison  with  undoubted 
specimens  of  R.  tulphurescens  from  Brasil.  They  differ  in  the  Brazilian  bird 
being  larger,  with  the  head  less  plumbeous,  the  yellow  of  the  under  parts  of  a 
deeper  color  and  more  extended,  the  throat  only  being  gray,  and  the  under 
mandible  of  a  much  clearer  color-. 

It  differs  from  /2.  cinereieeps,  Scl.,  which  at  first  sight  it  much  resembles,  in 
being  smaller  and  of  a  darker  green,  not  inclining  to  yellowish,  as  in  that  spe- 
cies. It  may  be  readily  known  by  the  broad  yellow  margins  on  the  wing  cov- 
erts and  quills.  In  this  last  character  it  is  most  like  R.  sulphurescerUy  but  the 
markings  are  paler  and  more  conspicuous  than  in  the  specimens  of  that  spe- 
cies which  I  examined. 

€.    PiPRA?  CINNAMOMEA. 

The  general  plumage  is  of  a  c3ear  cinnamon  color,  brighter  on  the  rump  and 
tail,  duller  or  somewhat  brownish  on  the  back  and  wing  coverts,  and  paler  on 
the  under  surface ;  the  top  of  the  head  a«id  occiput  are  of  an  olivaceous  brown, 
with  a  concealed  cre5>t  of  reddish  orange ;  the  quills  are  liver-brown,  with  an 
edging  of  pale  cinnamon  on  the  outer  webs ;  upper  mandible  dark  brown,  the 
«nder  whitish  at  base  with  the  end  brown  ;  tarsi  and  toes  reddish  brown. 

Length  4  in.;  wing  2}  ;  tail  Ij  ;  bill  <5-16ths;  tarsi  |. 

Habitat. — The  Upper  Amazon.     Type  in  my  collection. 

Remarks. — I  have  placed  this  species  provisionally  in  IHpra^  to  which  it  most 
nearly  assimilates,  but  it  has  the  wings  shorter  and  the  tail  longer,  relatively, 
than  in  any  other  member  of  the  gentis  I  have  been  able  to  examine,  and  I 
know  of  no  other  species  resembling  it  in  color. 

7.    HaRPAGDS  FASCtATUS. 

Plumage  above  blackish-brown,  glossed  with  dark  purple ;  the  tail  is  black- 
ish-brown, crossed  above  with  four  narrow  bars  of  grayish-white,  and  ending 
with  ashy-gray ;  the  quills  on  the  upper  surface  are  umber-brown,  crossed  with 
dusky  blackish  bars,  and  on  the  under  surface  are  white  for  two-thirds  their 
length  from  the  base,  the  remaining  part  ashy-gray,  barred  throughout  with 
blackish-brown ;  the  under  wing  coverts  are  buffy-white,  spotted  with  dark- 
brown  ;  each  feather  of  the  entire  under  surface  is  closely  barred  with  white, 
rufous  and  dark  brown,  the  rufous  color  prevailing  most  on  the  breast  and 

*  This  portion  ef  the  paper  was  inadvertently  left  out  by  the  editor. 
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sides,  less  on  the  thighs,  and  scarcely  showing  on  the  middle  of  the  abdomen ; 
under  tail  coverts  white ;  the  feathers  of  the  upper  part  of  the  throat  appear 
to  be  partly  white,  but  they  are  too  much  soiled  to  judge  with  certainty ;  up- 
per mandible  black,  the  under  yellow ish-wh ite ;  legt  dark  yellow,  claws 
black. 
Length  (skin)  about  12  in.;  wing  8} ;  tail  6};  tarsi  1}. 

J7a6t/a^.— Guatemala.  Obtained  from  Dr.  G.  H.  Van  Patten.  Type  in  my 
collection. 

Remarks. — This  specimen,  which  seems  to  be  fully  adult,  makes  a  third  spe- 
cies of  the  genus  Harpagutj  the  other  two  being  H.  bidentahu^  Lath.,  and  J7. 
diodon^  Temm.  The  characteristic  toothing  of  the  bill  is  strongly  developed, 
but  it  otherwise  differs  so  entirely  from  the  above  two  species  in  all  their 
stages  of  plumage,  by  the  broad  transverse  markings  of  its  under  surface,  that 
no  comparison  with  them  is  requisite. 

Hote  on  ZONOTRIOBIA  M1L1.1I0TIS. 

This  species  should  be  placed  in  the  genus  HmmophUa^  and  much  resembles 
in  distribution  of  its  markiugs,  ff.  rufieatuhj  Bp.  That  species  I  had  not  seen 
at  the  time  I  described  Z.  mdanotU.  They  differ  in  the  tail  of  my  species  b«- 
ing  liver-brown  instead  of  rufous,  and  in  having  the  tail  feathers  edged  with 
whitish.  In  place  of  the  decided  rufous  coloring  of  the  sides,  abdomen  and 
under  tail  coverts  of  H.  ruficauday  there  is  only  a  wash  of  that  color  in  mda^ 
notis.  The  dark  stripes  on  the  crown  and  sides  of  the  head  are  pure  black  ; 
the  corresponding  ones  in  rufieauda  are  dark  brown  mixed  with  rufous.  In 
the  last  named  species  there  is  a  broad  band  across  the  breast,  of  dark  ash : 
this  part  in  my  species  has  only  an  ashy  suffusion.  The  smaller  wing  coverts 
of  J7.  rufieauda  are  of  an  immaculate  bright  rufous ,  those  of  H,  melanoHt  are 
less  bright,  with  dark  brown  shaft  stripes.  The  bill  of  B.  rufieauda  it  larger, 
aqd  in  its  general  plumage  it  is  the  most  rufous  of  the  two  species. 

Mr.  0.  Salvin  (Ibis  1868,  p.  299)  says  of  my  species:  "Possibly  the  same  as 
JImmophila  humeralia^  Cab."  It  apparently  differs  in  many  marked  character- 
istics from  the  description  given  of  that  species. 
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On  the  evening  of  March  28th,  1868,  a  meeting  of  gentlemen 
interested  in  the  organization  of  a  Microscopical  Society  was  held 
at  the  office  of  Dr.  James  Tyson,  at  which  sixteen  were  present, 
while  written  or  verbal  communications  signifying  sympathy  with 
the  project  were  presented  from  at  least  as  many  more. 

Dr.  R.  S.  Kenderdine  was  called  upon  to  preside  and  Dr.  Tyson 
to  act  as  Secretary.  A  letter  from  Prof.  Jos.  Leidy  was  read,  urging 
the  advantages  of  working  under  the  Biological  Department  of  the 
Academy  of  Natural  Sciences.  Such,  or  a  similar  plan  of  organi- 
zation met  with  approval,  and  a  committee,  consisting  of  Drs.  H.  C. 
Wood,  Jos.  Leidy,  Wm.  Pepper,  J.  H.  McQuillen  and  James 
Tyson,  was  appointed  to  take  into  consideration  the  propriety  and 
feasibility  of  forming  a  Microscopical  Department  of  the  Academy 
of  Natural  Sciences,  and  to  report  at  a  meeting  to  be  held  Saturday 
evening,  April  4thy  at  the  same  place. 


April  4th,  1868. 
President,  R.  S.  Kenderdine,  M.  D.,  in  the  Chair. 

Seventeen  gentlemen  present. 

The  Committee  appointed  at  the  last  meeting  reported,  "  It  hav- 
ing been  strongly  urged  by  members  of  the  Committee  and  in- 
fluential members  of  the  Academy  of  Natural  Sciences,  that  we 
should  not  organize  a  purely  Microscopical  Department,  we  con- 
sider that  the  objects  of  the  meeting  will  be  most  successfully  at- 
tained by  forming  a  Department  or  Section  to  be  known  as  The 
Biological  and  JVlicroscopical  Department  of  the  Academy  of  Nat- 
ural Sciences  of  Philadelphia,  which  will  combine  the  objects  of  the 
existing  Biological  Department  and  a  Microscopical  Society,  in  a 
manner  to  be  determined  in  accordance  with  Chap.  XIII  of  the  By- 
Laws  of  the  Academy,  On  the  Creation  and  Government  of  Depart- 
ments." 

This  report  was  adopted  and  the  Committee  continued  to  carry 
out  its  report. 

29 


I  PBOCEEDINOB  OF  THE  ACADEMY  OF 

MEETING  OF  BIOLOGICAL   DEPARTM^ENT  OF  THE  ACADEMY. 

A^TXI  16^,  1868. 

Director,  Jos,  Leidy,  M.  D.,  in  the  Chair. 

Six  members  present. 

The  Director  stated  the  object  of  the  meeting  to  be  to  take  into 
consideration  the  revival  of  the  Biological  Department  of  the  Acad- 
emy, and  its  union  with  a  proposed  Microscopical  Department. 

After  some  discussion,  it  was  voted  that  a  committee  of  three,  in- 
cluding the  Director,  be  appointed  to  confer  with  the  Microscopical 
Society  and  point  out  the  advantages  to  accrue  from  the  proposed 
union,  and  afterwards  to  take  such  action  in  the  Academy  as  shall 
be  required  to  bring  about  such  union.  Drs.  Leidy,  Mitchell  and 
J.  A.  Meigs  were  appointed. 

Adjourned  to  meet  on  1st  Monday  in  May. 

-4|)n7  25^,  1868,     Proposed  MicroscopuxU  Society, 
President,  R.  S.  Kenderdine,  M.D.,  in  the  Chair. 

Twenty-three  gentlemen  present. 

The  Committee  reported  that  on  April  18th,  1868,  they  met  a 
Committee  of  the  Biological  Department  of  the  Academy,  consisting 
of  Drs.  Jos.  Leidy,  Dr.  S.  W.  Mitchell  and  J.  A.  Meigs,  and  as 
the  result  of  this  conference,  were  empowered  to  offer  the  following 
propositions  to  the  meeting,  if,  in  accordance  with  the  resolutions 
of  the  first  meeting,  it  be  deemed  desirable  to  unite  with  the  Biologi- 
cal Department  of  the  Academy. 

I.  The  name  of  the  present  Biological  Department  shall  be 
changed  to  Biological  and  Microscopical  Department. 

IL  All  microscopic  apparatus  and  preparations  now  owned  by 
the  Biological  Department  will  be  freely  available  to  the  new  De- 
partment. 

in.  The  extensive  microscopic  library  of  the  Academy  will  be 
accessible  to  them,  and  the  purchase  of  new  books  can  be  secured 
from  a  fund  provided  for  the  purpose. 

IV.  Meetings  can  be  held  in  the  Hall  of  the  Academy  at  what- 
ever time  appears  desirable  to  the  members  of  the  Department, 
except  the  evenings  of  the  stated  meetings  of  the  Academy,  and  the 
order  of  business  can  be  arranged  as  desired. 

V.  A  motion  shall  be  urged  upon  the  Academy  that  the  amount 
of  entrance  fee  and  the  annual  contribution  for  the  first  year,  of 
new  members  joining  the  Academy  for  the  sake  of  becoming  mem- 
bers of  this  Department,  shall  be  voted  as  an  appropriation  to  the 
Department. 

On  motion  of  Dr.  Wm.  Pepper,  it  was  voted  that  if  the  advantages 
above  detailed  are  granted  by  the  Academy,  it  is  deemed  desirable 
that  the  gentlemen  wishing  to  form  a  Microscopical  Society  unite 
with  tlie  body  known  as  the  Biological  Department  of  the  Academy, 
under  the  title  of  the  Biological  and  Microscopical  Department  of 
the  Academy  of  Natural  Sciences  of  Philadelphia. 
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It  was  also  voted  that  a  committee  of  three  be  appointed  to  carry 
out  the  resolution  and  to  take  proper  steps  to  have  those  gentlemen 
not  members  of  the  Academv  made  such.  The  Chair  appointed 
Prof.  F.  G.  Smith,  Drs.  H.  C/Wood  and  W.  Pepper. 

Adjourned  until  called  by  the  officers  of  the  Biological  Depart- 
ment. 


Bwlogical  Departme^it^  May  4th,  1868. 
Vice  Director,  S.  W.  Mitchell,  M.  D.,  in  the  Chair. 

Three  members  present. 

The  following  gentlemen,  also  present,  members  of  the  Academy 
of  Natural  Sciences,  on  complying  with  the  By-Laws  of  the  Academy 
on  the  subject  of  Departments,  were  also  declared  members : — Wm. 
Pepper,  M.  D.,  H.  M.  Bellows,  M.  D.,  F.  W.  Lewis,  M.  D.,  Isaac 
Norris,  M.  D.,  James  Tyson,  M.  D.,  Harrison  Allen,  M.  D.,  H.  C. 
Wood,  M.  D.,  R.  S.  Kenderdine,  M.  D.,  T.  C.  Stellwagen,  M.  D., 
J.  H.  McQuillen,  M.  D.,  J.  G.  Hunt,  M.  D.,  C.  N.  Peirce,  D.  D.  S., 
C.  A.  Kingsbury,  D.  D.  S. 

Eleven  gentlemen  interested  in  the  proposed  Microscopical  So- 
ciety, but  not  members  of  the  Academy,  were  also  present  by  invita- 
tion. 

Dr.  J.  H.  McQuillen  exhibited  a  number  of  sections  of  human 
teeth  which  he  had  prepared,  demonstrating  the  inierglobiUar  spaces 
in  dentine^  and  also  made  some  extended  remarks  descriptive  of 
his  investigations  in  this  direction,  which  he  proposes  to  puolish  in 
the  Proceedings. 

Biological  Department,  May  19tt,  1868. 
The  Director,  Jos.  Leidy,  M.  D.,  occupied  the  Chair. 

Thirteen  members  present ;  eleven,  not  members,  present  by  in- 
vitation. 

Dr.  Tyson  exhibited  specimens  of  black  crystalline  forms,  gener- 
ally rhomboidal,  obtained  from  fecal  discharges,  and  which  pre- 
sented the  characters  of  hcemin  crystals,  as  described  by  Virchow  in 
"  Cellular  Pathology." 

Dr.  S.  W.  Mitchell  having  recently  studied  the  life  of  the  rattle- 
snake, remarked,  with  regard  to  the  growth  of  their  rattles,  that  they 
are  produced  at  all  times,  even  when  the  reptile  has  been  long 
deprived  of  food,  and  that  they  are  not  produced  one  in  each  year 
of  the  life  of  the  reptile,  as  commonly  thought. 

Biological  Department,  June  let,  1868. 

Director,  Jos.  Leidy,  M.  D.,  in  the  Chair. 

Sixteen  members  present,  also  nine  gentlemen,  proposed  members. 
The  following  were  declared  members  of  the  Department : — 
Jno.  Neill,  M.  D.,  T.  L.  Buckingham,  D.  D.  S.,  R.  W.  Hargadine, 
M.  D.,  E.  L.  Hewitt,  D.  D.  S.,  Aug.  F.  Muller,  M.  D.,  Edw. 
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Rhoads,  M.  D.,  W.  H.  Trueman,  D.  D.  S.,  James  Truman,  D.  D- 
8.,  Chas.  Shaeffer,  M.  D.,  Henry  C.  Chapman,  M.  D.,  W.  W.  Keen, 
M.  D.,  W.  Lehman  Wells,  M.  D.,  T.  H.  Andrews,  M.  D.,  Geo. 
Pepper,  M.  D.,  D.  Murray  Cheston,  M.  D.,  Horace  Williams,  M.  D., 
Herbert  Norris,  M.  D.,  Chas.  Bullock,  W.  L.  McFadden,  Joseph 
Zentmayer,  W.  H.  Walmsley,  T.  W.  Starr,  Horace  B.  Hare,  M.  D., 
Prof.  Robt.  E.  Rogers,  M.  D.,  and  F.  F.  Maury,  M.  D. 

The  resignations  of  Messrs.  McAllister,  Atlee,  Wilcocks  and 
Ziegler  were  read  and  accepted. 

Dr.  J.  H.  McQuillen  exhibited  longitudinal  and  transverse  sec- 
tions, prepared  by  himself,  illustrating  the  anatomy  of  the  poison 
fan?s  of  the  rattlesnake.  The  fangs  were  from  the  head  of  a  rattle- 
snake furnished  to  him  by  Dr.  S.  W.  Mitchell. 

Biological  Department,  June  16th,  1868. 
Wm.  Pepper,  M.  D.,  in  the  Chair. 

Twenty-five  members  present. 

Drs.  tf.  L.  LeConte,  J.  H.  Packard  and  S.  B.  Howell  were  de- 
clared members  of  the  Department. 

The  resignations  of  Mr.  Constant  Guillou  and  Drs.  A.  Hewson 
and  Henry  Hartshorne  were  read  and  accepted. 

Dr.  W.  W.  Keen  exhibited  some  injected  preparations  mounted 
in  sections,  by  Prof.  Thiersch  of  Leipzic.  Some  of  these  were  mar- 
vels of  execution,  more  particularly  as  to  the  extent  of  the  sections, 
being  those  of  an  entire  kidney  of  a  cat  and  rabbit,  and  similarly 
extensive  tissues.  They  were  mounted  in  balsam,  and  exhibited,  for 
the  most  part  vascular  arrangement  only. 

At  the  election  of  officers  this  evening  for  the  remainder  of  the 
year  1868,  the  following  were  chosen:  — 

Director,  Wm.  Pepper,  M.  D. 

Vice  Director^  J.  (jribbons  Hunt,  M.  D. 

Recorder,  James  Tyson,  M.  D. 

Corresponding  Secretary^  J.  H.  McQuillen,  M.  D. 

Conservator,  Herbert  Norris,  M.  D. 

Treasurer  J  C.  N.  Pierce,  D.  D.  S. 


July  6th,  1868. 
Director,  Wm.  Pepper,  M.  D.,  in  the  Chair. 

Twenty- three  members  present. 

Dr.  H.  C.Wood  exhibited  a  section  through  the  root  of  the  American 
mistletoej  showing  the  intimate  conjunction  of  the  woody  tissue  of  the 
parasite  with  that  of  its  foster  mother,  as  well  as  the  distinctness  of 
the  two,  and  remarked  on  the  fact  that  the  green  leaved  phanerogamic 
parasite  thus  pierced  into  the  region  of  the  crude  sap,  while  the 
tawny,  scale  leaved,  such  as  th^heech  drop,  are  only  capable  of  nour- 
ishing themselves  with  the  elaborated  sap,  and  that  therefore  thev 
merely  pierced  the  bark  of  their  victim,  their  roots  ramifying  through 
the  cambium  layer. 

Dr.  J.  G.  Hunt  remarked  : 
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It  is  well  known  to  botanists  that  in  the  pitcher  of  Nepenthes  distillatoria 
there  arc  numerous  glands  lining  its  internal  surface,  and  extending  from  the 
extreme  bottom  up  nearly  to  the  middle  of  the  pitcher.  This  system  of  glands 
has  been  described  by  Treviranus  but  never  correctly  figured  that  I  am  aware 
of.  But  if  we  examine  with  a  common  lens,  the  frill,  or  thickened  edge  sur- 
rounding the  top  of  the  pitcher,  looking  carefully  along  the  inner  and  lower 
margin,  we  may  detect  numerous  little  apertures,  leading  into  short  canals, 
and  terminating  in  as  many  large  cylindrical  glands  which  lie  around  the  top 
of  the  pitcher  like  guns  around  a  fortification.  These  glands  lie  imbedded  in 
a  parenchyma,  made  up  almost  entirely  of  large  spiral  cells,  and  this  would 
seem  to  indicate  considerable  activity  in  their  function,  which,  no  doubt,  is  to 
pour  down  a  multitude  of  trickling  rills  into  the  cavity  of  the  pitcher.  I  am 
not  aware  that  botanists  have  alluded  to  these  glands  before,  and  it  is  prob- 
able analogous  ones  exist  in  the  other  species  of  this  genus. 

Dr.  HuDt  also  exhibited  preparations  illustrating  the  anatomy  of 

Drosera  rotundifolfa,  and  remarked  that 

The  glands  terminating  the  filaments  growing  on  the  leaves  are  beautiful 
structures  when  rendered  sufficiently  transparent  for  observation.  A  spiral 
vessel  traverses  the  centre  of  each  filament  and  terminates  at  its  free  end  in 
several  large,  elongated  spiral  cells.  Around,  and  entirely  enclosing  this  clus- 
ter of  spiral  cells,  many  columnar  cells  filled  with  granules  are  arranged, 
their  long  diameters  pointing  outwards,  and  a  delicate  epidermis  envelops  all. 
If  the  mature  leaf  be  severed  from  the  plant  and  placed  in  favorable  condi- 
tions, adventitious  buds  will  be  formed  on  it,  and  thus  a  crop  of  young  Dro- 
seras  may  be  obtained.  We  have  examined  this  plant  in  all  its  stages  of 
growth,  under  lenses,  and  without  them,  and  failed  to  detect  any  evidence  of 
irritability,  and  while  it  doubtless  does  catch  flies  and  other  small  objects  by 
means  of  the  adhesive  liquid  on  the  glands,  it  would  seem  that  the  conclusion 
drawn  from  this  fact,  namely,  that  the  Drosera  needs  animal  food  thus  for 
its  growth,  is,  perhaps,  premature.     Has  such  fact  ever  been  proved  ? 

Juli/  20(h,  1868. 
Vice-Director,  J.  G.  Hunt,  M.  D.,  in  the  Chair. 

Sixteen  members  present. 

Donations. — A  preparation  of  epithelial  cancer  of  the  larynx, 
presented  by  Dr.  J.  J.  Woodward. 

A  photograph  of  acarus  sacchari. 

An  official  communication  was  received  from  the  Recording 
Secretary  of  the  Academy  of  Natural  Sciences,  containing  an  ab- 
stract of  the  minute  of  a  recent  meeting  of  the  Academy,  at  which 
the  following  by-law  was  passed  after  the  third  reading. 

"Art.  xxi,  of  Chap.  XIII.  The  Department  A  shall  be  denomi- 
nated the  Biological  and  Microscopical  Department  of  the  Academy 
of  Natural  Sciences  of  Philadelphia."  Thus  authorizing  officially 
the  new  title  of  the  Department. 

BIOLOGICAL  AND   MICROSCOPICAL   DEPARTMENT. 

Aug.  3^/,  1868. 
Mr.  Chas.  Bullock  in  the  Chair. 
Eleven  members  present. 


Aug.  nth,  1868. 
Director,  Wm.  Pepper,  M.  D.,  in  the  Chair. 
Fifteen  members  present. 
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Dr.  J.  Gibbons  Hunt  exhibited  and  described  an  improved  Sec- 
tion instrument. 

A  brass  tube,  two  inches  long  and  three-fourths  of  an  inch  in  diameter,  is  closed 
at  one  end  ;  a  circular  brass  plate  two  inches  in  diameter  attached  to  the  other 
end, and  ground  properly  flat,  forms  the  surface  to  guide  the  razor.  Into  this  tube 
fits  another,  which  is  worked  up  or  down  bja  screw  working  in  a  thread  cut  in 
the  bottom  of  the  outside  tube.  A  slot  cut  through  the  upper  end  of  the  outer 
tube  affords  room  for  a  lateral  binding-screw,  which  is  attctched  to  and  cmrriti 
by  the  inner  tube.  The  binding-screw  presses  against  a  moreable  tongue  of 
metal  armed  at  the  upper  and  inner  side  with  minute  points.  On  the  opposite 
side  of  the  inner  tube  are  also  points  designed  to  hold  an  object  more  securely. 
The  advantages  of  this  improvement  are  obvious.  It  is  cheap,  and  is  peculiar 
in  really  answering  the  purpose  for  which  it  is   made. 

Cork  is  unfit  for  holding  objects  in  a  section  instrument ;  some  firm  vege- 
table, such  as  a  turnip  or  potato,  for  all  very  delicaU  preparations  being  far 
better. 


Sept.  1th,  1868. 

Director,  Wm.  Pepper,  M.  D.,  in  the  Chair. 

Seventeen  members  present. 

Dr.  Wm.  Pepper  read  a  paper,  illustrated  by  microscopical  prepa- 
rations, *'  On  the  action  of  phosphorous  in  poisonous  quantities  upon 
the  animal  economy." 

See  American  Journal  of  the  Med.  Sciences,  April,  1869. 

George  Roberts  M.  D.,  and  Ferdinand  A.  Hassler,  M.  D.,  were 
chosen  members  of  the  Department. 

Sept.  21«<,  1868. 
Director,  W.  Pepper,  M.  D.,  in  the  Chair. 

Twenty  members  present. 

A  complete  set  of  photographs  of  the  19  bands  of  Nobert's  most 
recent  test  plate,  the  last  four  showing  spectral  bands  only,  were 
presented  by  the  Surgeon  General  U.  S.  Army,  through  Dr.  J.  J. 
Woodward. 

Dr.  Leidy  observed  that  haviuj^  noticed  in  the  recent  edition  of  Gray^s 
Manual  of  Botany,  the  description  of  a  species  of  WolfBa,  for  the  first  time 
published  as  occurring  in  the  United  States,  he  was  led  to  seek  for  it  in  the 
vicinity  of  Philadelphia,  under  the  impression  that  he  had  long  been  familiar 
with  a  plant  of  the  kind,  but  without  knowing  its  true  character.  He  was 
successful  in  his  search,  having  found  it  growing  abundantly  in  a  ditch  skirt- 
ing the  road  near  the  Delaware  River,  below  the  built  up  portion  of  the  city. 
It  is  accompanied  by  a  profusion  of  Lemtia  polyrrhiza  and  L.  minor. 

Dr.  Lcidy  exhibited  specimens  of  the  plant  in  a  glass  vial  -and  also  beneath 
the  microscope.  This,  the  smallest  and  simplest  of  all  the  true  flowering 
plants,  appears  to  be  the  Wolffia  Columbiana  of  Karsten,  to  which  the  United 
States  plant  of  other  localities  has  been  referred  in  Gray's  Manual.  The  de- 
scription in  the  latter  is  very  brief,  and  the  original  is  not  accessible  in  our 
library.  The  plant  is  larger  than  indicated  in  Gray,  and  may  be  looked  upon 
as  a  variety.     It  was  described  as  follows  : 

The  frond  is  ovul  or  nearly  globular,  uniformly  bright  pea-green,  smooth  or 
slightly  muricate,  shining.  Plant  floating  at  the  surface  of  the  water,  about 
two-thirds  submerged  with  the  long  diameter  horizontal.  No  distinctive 
appearance  between  the  upper  and  lower  surfaces.  In  a  state  of  multiplica- 
tion usually  observed  with  the  new  frond  projecting  from  within  one  end  of 
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the  parent,  of  all  sizes  neatly,  to  that  of  the  latter  itself.  When  the  new  frond 
is  separated,  the  parent  is  observed  to  appear  truncate  at  the  pole  of  separa- 
tion with  a  cup-like  concavity,  surrounded  by  a  thin  hyaline  margin,  which  is 
sometimes  slightly  everted.  After  the  establishment  of  the  cup,  a  succession 
of  new  fronds  appear  to  be  produced  from  it,  and  may  be  observed  in  different 
fronds  in  all  stages  of  growth.  The  new  fronds  are  slightly  pedicellate,  and 
the  offspring  of  these  appear  to  originate  close  to  the  pedicel.  Size  of  the 
full  grown  frond  from  j  to  ^  a  line  in  depth  and  breadth,  with  the  length 
slightly  greater. 

Outer  epidermis  composed  of  hexagonal  cells  in  outline,  with  an  abundance 
of  chlorophyl  grains  adherent  to  the  interior  surface.  Cells  of  the  margin  of 
the  cup  for  two  or  three  rows  twice  the  breadth  but  not  more  than  half  the 
depth  of  the  others.  Stomata  remarkably  few ;  not  more  than  from  two  to 
four  observed  in  a  frond.  Interior  of  the  frond  occupied  with  large  spheroidal 
cells,  three  tines  the  diameter  of  those  of  the  epidermis.  Air  occupies  many 
of  the  interior  cellular  interspaces.  Towards  the  point  of  attachment  of  the 
new  frond,  the  cells  of  the  parent  diminish  in  size  and  these  contain  some 
brownish  coloring  matter. 

The  flowers  and  fruit  of  W.  Columbiana^  as  observed  in  Gray's  Manual, 
have  not  been  seen  in  the  United  States,  but  the  fruiting  plant,  it  is  also  stated, 
has  been  recently  discovered  by  Karston,  in  Venezuela.  No  flowers  or  fruit 
were  detected  in  the  Philadelphia  plant. 

Dr.  J.  H.  McQuillen  performed  some  experiments  on  animals 
with  nitrous  oxide  before  the  Department,  prior  to  which 

He  remarked  that  every  one  present  is  no  doubt  aware  that  the  recent  in- 
troduction of  nitrous  oxide  as  an  anaesthetic  in  England,  has  been  much 
opposed  by  a  number  of  prominent  medical  men  there,  particularly  Drs.  B.  W. 
Richardson  and  A.  E.  Sansom,  both  of  whom  have  devoted  years  to  the  care- 
ful study  of  anaesthetics,  and,  on  account  of  their  observations,  experiments 
and  contributions  to  the  literature  of  anaesthetics,  have  come  to  be  regarded 
''  as  of  authority  "  in  such  matters  ;  and  their  combined  opposition  appears  to 
have  had  considerable  effect  upon  the  medical  profession,  judging  from  the 
comments  in  the  medical  journals,  and  the  reports  of  proceedings  of  medical 
societies  opposing  its  use ;  but  the  dental  profession  of  England,  aware  of  the 
remarkable  exemptiom  from  fatality  which  has  attended  the  use  of  nitrous 
oxide  in  America — frequently  in  the  hands  of  most  ignorant  persons — have 
determined  to  give  the  agent  a  fair  trial.  The  result  is  not  an  uncertain  one,  and 
before  another  year  passes  by  nitrous  oxide,  in  the  hands  of  the  progressive 
members  of  the  dental  profession  in  Great  Britain,  will  almost  entirely  super- 
cede, as  in  this  country,  the  use  of  ether  aud  chloroform  in  the  extraction  of 
teeth,  and  there  is  no  reason  why  it  should  not  be  employed  in  the  minor  and 
capital  operations  of  general  surgery. 

Dr.  Richardson,  in  addition  to  his  opposition  to  the  use  of  nitrous  oxide  as 
an  agent  that  "  had  caused  death  in  the  human  subject "  (making  this  asser- 
tion notwithstanding  the  fact  that,  in  100,000  cases  or  more  in  which  it  has 
been  employed  in  America,  no  fatal  case  can  justly  be  attributed  to  it  as  the 
direct  cause),  said  at  a  meeting  of  the  Medical  Society  of  London,  that  '*  on 
animals  it  was  so  fatal  thatj  with  the  utmost  delicacy  in  its  u««,  it  was  a  critical 
task  thoroughly  to  narcotize  an  animnl  with  the  gas  without  actually  destroying  life. 
In  some  cases,  alsoj  animals  died  after  recovering  from  the  insensibility." 

In  accounting  for  this  fatality  in  man  and  animals,  nitrous  oxide  has  been 
denied  the  possession  of  anaesthetic  properties,  and  thu  results  obtained  attri- 
buted to  asphyxia,  due  to  "  suspension  of  oxygenation,"  as  in  cases  of  death 
from  the  inhalation  of  the  fumes  of  charcoal  or  carbonic  acid  gas,  rather  than 
impressions  made  upon  the  brain  directly  by  the  agent.  It  is  somewhat  singu- 
lar to  have  such  an  explanation  offered  in  connection  with  a  substance  which 
supplies  an  excess  of  oxygen  to  the  blood.  It  is  not  my  intention,  however, 
this  evening,  to  enter  into  the  consideration  of  how  nitrous  oxide  acts  npon 
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the  system  ;  but  with  a  view  of  testing  the  accuracy  of  the  statement  quoted 
which,  as  you  will  observe,  was  made  in  the  most  decided  and  emphatic  man- 
ner, without  the  slightest  limitation  or  reservation  to  repeat  a  series  of  ex- 
periments on  some  animals  in  your  presence  to  whom  I  administered  nitrous 
oxide  before  the  members  of  the  Odontographic  Society,  three  weeks  since.. 

The  gas  was  then  given  as  follows  : 

Ist  experiment — A  white  rabbit,  in  good  condition,  was  placed  upon  the 
table,  held  by  assistants,  and  Barker's  flexible  india-rubber  hood  adjusted  over 
the  face  of  the  animal,  so  that  it  could  inhale  the  gas  directly  from  the  gum- 
bag.  A  valve  in  the  inhaler  admitted  of  the  ingress  of  nitrons  oxide  gas  to 
the  lungs,  and  of  the  egress  of  the  carbonic  acid  from  them.  After  some 
little  resistance,  the  rabbit  became  sensibly  affected  by  the  gas,  in  a  minute 
and  a  quarter  fell  over  on  its  side  perfectly  motionless,  so  completely  narco- 
tized that,  on  being  held  up  by  the  ears,  feet,  or  tail,  it  made  no  resistance, 
and  would  have  been  taken  for  dead  but  for  slight  respiration  and  the  evident 
movements  of  the  heart  on  applying  the  hand  to  the  chest.  In  two  minutes 
and  ten  seconds  it  revived,  and  sprang  from  the  table  to  the  floor,  apparently 
unaffected  by  the  experience  it  had  just  passed  through. 

2d  experiment. — Another  white  rabbit  was  treated  in  the  same  manner  as 
the  first,  with  the  exception  that  the  gns  was  applied  for  a  longer  period,  (Ira. 
20  sec),  and  the  animal  wag  much  slower  in  recovering  from  the.  effects. 
Several  of  the  gentlemen,  indeed,  thought  that  life  had  become  extinct,  but 
five  minutes  after  the  induction  of  narcosis,  it  was  running  about  on  the  floor 
with  its  companion. 

3d  experiment. — A  kitten,  about  four  months  old — which  had  been  suffering 
from  the  distemper,  refusing  solid  food  during  the  preceding  five  weeks,  and 
on  drinking  milk  almost  invariably  vomited  it — was  then  treated  as  the  other 
animals  had  been.  The  resistance  to  the  inhalation  of  the  gas  was  much 
greater  on  her  part,  and  the  urinary  organs  were  so  much  affected  that  quite 
a  profuse  discharge  of  urine  occurred.  In  1  ra.  30  sec.  the  animal  was  com- 
pletely narcotized,  and  remained  in  an  inanimate  condition  for  1  m.  10  sec, 
when  it  gradually  revived,  and  appeared  none  the  worse  for  the  free  supply  of 
the  gas. 

4th  experiment. — The  gas  was  then  introduced  into  a  bell-glass  receiver  over 
a  water  bath,  and  a  frog  placed  under  the  glass ;  but  apparently  owing  to  the 
rapidity  with  which  water  absorbs  nitrous  oxide,  the  animal  remained  there 
for  more  than  half  an  hour  unaffected  by  it. 

5th  experiment. — Another  frog  was  placed  in  a  wet  bladder,  the  opening  of 
which  was  tied  tightly  around  the  nozzle  of  the  inhaler,  and  the  gas  passed 
into  the  bladder ;  in  3  m.  33  sec.  the  frog  was  lying  on  his  back  perfectly 
motionless,  the  translucence  of  the  bladder  affording  a  view  of  his  position 
and  condition.  On  untying  the  string  and  taking  the  animal  out  of  the  blad- 
der, the  access  of  fresh  air  revived  it  at  once,  and  it  jumped  from  the  table 
with  its  usual  vigor. 

These  experiment  occupied  about  one  hour,  and  some  idea  may  be  gained 
of  the  freedom  with  which  the  agent  was  administered  to  the  animals  by  the 
fact  that  about  forty  gallons  of  gas  were  used  up.  At  the  close  of  the  even- 
ing, when  the  meeting  adjourned,  the  animals  were  perfectly  comfortable.* 

Mr.  Chas.  Bullock  remarked  that  the  impression  so  commonly 
held  as  to  the  effect  of  the  continued  inhalation  of  oxygen  has  been 
recently  shown  to  be  erroneous,  and  suggested  the  |K)ssibility  that 
the  varying  effects  might  be  due  to  allotropic  states,  in  one  of  which, 

•  All  of  these  animals  have  \>cej\  under  my  daily  8Ui)erviHion  durinfi;  tho  pft«  ihive 
monthH,  8inco  the  performance  of  the  exfn^riment,  and  none  of  them  have  iiHnirf»it«Mi  any 
diHComfort.  but,  on  the  eontrary.  are  in  a  i>erfeotly  heahhy  condition,  the  kitten  in  imr- 
ticulur  tiavinff  improved  ho  much  under  the*  remedy  that,  in  a  day  or  so  after  inhaling  the 
gas,  it  partooK  freely  of  it?  food,  and  lia»  been  quite  active  ood  playful  ever  ainco. 
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the  absorption  of  a  larger  quantity  of  oxygen  being  at  times  per- 
mitted, death  resulted ;  and  at  other  times,  in  an  opposite  state  of 
the  gas  in  which  none  was  absorbed,  no  harm  resulted. 

Dr.  H.  C.  Wood  stated  that  he  had  known  the  administration  of 
nitrous  oxide  gas  to  a  patient  suffering  with  uterine  colic  to  fail  to 
produce  anesthesia. 

Richard  K.  Betts  w^as  elected  a  member  of  the  Department. 


Oct,  5  th,  1868. 
Director,  Wm.  Pepper,  M.  D.,  in  the  Chair. 
Twenty-seven  members  present. 

Prof.  Leidy  directed  attention  to  a  specimen  of  a  sponge  which  had  been 
for  many  years  in  the  Museum  of  the  Academy,  and  had  been  presented  by  the 
late  Dr.  R.  E.  Griffith,  who  obtained  it  in  the  Island  of  Santa  Cruz,  W.  I.  It 
is  especially  interesting  from  its  relationship  with  that  most  beautiful  of  all 
known  sponges,  the  Euplectella  aipergillum^  and  apparently  also  to  that  enig- 
matic body  the  Hyalouema  Sieboldii  of  Japan.  Specimens  of  both  these  were 
also  exhibited.  A  beautiful  one  of  the  former,  from  the  Philippines,  pre- 
sented to  the  Academy  by  Joseph  Henry  Craven.  Several  specimens  of  the 
Hf/alonema,  presented  by  Drs.  Ruschenberger  and  Sinclair,  consist  of  a  twisted 
fasciculus  or  rope  of  long,  coarse,  translucentsiliceousthreads,  partially  invested 
with  a  brown  verrucose  membrane  or  bark.  When  the  first  specimen  was 
presented  to  the  Academy  in  1860,  (Pr.  A.  N.  S.  1860,  85,)  Prof.  Leidy,  as 
Curator,  reported  it  as  a  part  of  a  sponge  with  a  parasitic  polyp  upon  it.  One 
of  the  specimens  may  have  some  significance  as  to  the  relation  of  the  rope  of 
spicules  and  its  polyp  covering.  It  has  attached  two  shark  eggs  and  part  of 
the  tendril-like  cords  of  another.  The  tendrils  clasp  the  rope  and  are  also 
partially  invested  with  the  polyp  crust.  In  the  complete  condition,  the 
Iff/alonema  fasciculus  appears  always  to  be  associated  at  one  end  with  a 
sponge-mass.  Originally  described  by  Dr.  R.  E.  Gray,  the  fasciculus  was 
viewed  as  the  axis  of  a  coral  of  which  the  verrucose  bark  formed  part,  the 
warts  constituting  the  polyps ;  and  he  supposed  the  fasciculus  to  grow  as  a 
parasite  from  the  sponge,  frequently  seen  in  specimens  attached  to  one  of  its 
extremities.  This  still  appears  to  be  the  view  of  Dr.  Gray,  as  announced  in 
recent  volumes  of  the  Proceedings  of  the  Zoological  Society,  etc. 

Dr.  Bowerbank  views  the  siliceous  rope,  with  its  warty  investment  and  the 
sponge  mass  at  one  end,  altogether  as  the  elements  of  a  sponge.  The  warts 
or  polyps  of  Dr.  Gray  he   regards  as  the  oscules  of  the  sponge. 

Schultze,  in  an  elaborate  memoir,  (Die  Hyalonemen)  accompanied  by  beau- 
tiful plates  representing  the  complete  llyalonema,  as  the  result  of  his  investi- 
gations, determines  the  sponge-mass  and  projecting  siliceous  rope  to  be  together 
the  elements  of  the  sponge,  and  the  warty  investment  of  the  rope  to  belong  to 
a  polyp  to  which  he  gives  the  name  of  Polythoa  fatua.  In  the  crusjs  or  indi- 
vidual polyps  he  detected  the  arms  filled  with  nettling  cells. 

Brandt  views  the  siliceous  rope  and  its  investment  as  a  polyp,  and  the  sponge 
mass  at  one  extremity  as  a  parasite  invading,  ultimately  to  destroy  the  polyp. 

Lastly,  among  the  discordant  views,  Ehrenburg  looks  upon  the  siliceous 
rope  as  an  *' artificial  product  of  Japanese  industry." 

Prof.  L.  continued,  I  shall  not  discuss  this  extraordinary  difference  of 
opinions  among  experts,  but  must  confess  that  I  view  most  favorably  the  theory 
that  the  sponge-mass  and  the  siliceous  rope  together  constitute  the  sponge 
Hyalonema^  while  the  warty  crust  of  the  rope  constitutes  a  parasitic  compound 
polyp,  the  Polythoa  fatua  of  Schultze. 

The  sponge  from  Santa  Cruz,  in  its  body  and  projecting  fasciculi  of  siliceous 
threads,  reminds  one  of  the  Hyalonema  sponge  with  its  siliceous  rope,  but  the 
structure  of  the  threads  of  the  former  more  nearly  resembles  those  of  the 
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anchor  threads  of  Eupleetella.      It  is  evidently  a  different  sponge  from  either 
of  those  just  named,  and  may  be  called  Pkeronema. 

The  body  of  the  sponge  is  oblong  ovoidal|  with  the  narrower  end  upward, 
and  with  one  side  more  prominent  than  the  other.  The  lower  extremity  is 
rather  cylindroid  and  rounded  truncate.  The  upper  extremity  is  conical,  with 
a  truncate  apex  presenting  a  large  circular  orifice.  This  is  about  4  lines  in 
diameter  and  is  the  exit  of  a  canal  which  descends  in  the  axis  of  the  sponge 
for  almost  half  its  depth,  and  then  appears  to  divide  into  several  branches. 
The  sides  of  the  sponge  form  thick  dense  walls  to  the  cylindrical  canal,  which 
is  of  uniform  diameter  before  its  division. 

In  its  present  condition  the  sponge  is  of  a  light  brown  hue.  lis  surface  ex- 
hibits an  intricate  interlacement  of  stellate,  siliceous  spiculae,  including  a  tissue 
of  finer  spiculse  of  the  same  character,  the  whole  associated  by  the  dried  re- 
mains of  the  softer  sponge  tissues.  More  or  less  fine  sand,  especially  at  the 
lower  end  of  the  sponge  appears  to  be  introduced  as  an  element  of  structure. 

From  the  lower  end  of  the  sponge  there  projects  a  number  of  distinct  or 
separate  tufts  of  siliceous  spiculse,  looking  like  tufts  of  blonde  human  hair. 
In  the  specimen  there  are  fifteen  tufts  projecting  around  two-thirds  of  the  ex- 
tremity of  the  sponge,  but  the  remaining  third  of  the  extremity  of  the  latter 
exhibits  about  ten  orifices,  from  which  as  many  additional  tufts  appear  to 
have  been  extracted. 

Length  of  the  body  of  the  sponge  4}  inches  ;  diameter  at  middle  22  lines, 
at  lower  end  15  and  17  lines,  at  upper  end  8  lines.  Length  of  tufts  of  spicula; 
2  inches.  The  coarser  stellate  spicules  of  the  surface  of  the  sponge  in  gene- 
ral have  five  rays,  of  which  four  are  irregularly  cruciform,  while  the  fifth  pro- 
jects at  a  right  angle  to  the  others  towards  the  interior  of  the  sponge.  The 
rays  of  the  contiguous  crosses  form  together  a  lattice  work  on  the  surface  of 
the  sponge,  and  the  intervals  are  covered  by  the  rays  of  the  finer  spiculie  which 
also  in  general  have  a  five-rayed  stellate  character.  The  finer  tissue  in  the  in- 
terior of  the  sponge,  seen  through  the  lattice  work  of  the  surface,  contains  a 
multitude  of  spicules  which  differ  from  the  others  only  in  their  minute  forms. 
Some  of  the  largest  stellate  spicules  on  the  surface  of  the  sponge  have  a 
stretch  of  three-fourths  of  an  inch. 

The  spicules  of  the  tufts  projecting  from  the  sponge  are  two  or  three  inches 
in  length  and  vary  in  diameter.  They  become  attenuated  towards  both  ex- 
tremities, but  especially  that  inserted  into  the  sponge-mass.  Starting  from 
the  latter,  they  are  at  first  smooth,  then  finely  tuberculate ;  the  tubercles 
gradually  become  converted  into  well  marked  recurved  prickles  or  hooks,  and 
finally  the  spicules  end  in  a  pair  of  longer  hooks,  recalling  to  mind  the  arms 
of  an  anchor.  The  spicules  bear  a  near  resemblance  to  those  at  the  lower 
extremity  of  EuplecUUa^  but  have  only  two  instead  of  four  hooks  at  the  end. 
In  the  specimen  but  few  of  the  spicules  present  the  complete  character  as  de- 
scribed, most  of  them  apparently  having  been  broken. 

The  object  of  the  tufts  of  spicules  with  their  recurved  prickles,  and  anchor- 
like  free  extremities,  in  Pheronema  would  apper  to  be  to  maintain  the  position 
or  preserve  the  anchorage  of  the  sponge  in  its  ocean  home,  and  perhaps  in  the 
living  animal  they  are  incessantly  produced  as  occasion  may  require,  just  as  a 
Mytilwt  or  a  Pinna  renews  and  attaches  its  threads  of  byssus  to  secure  its 
position. 

The  siliceous  spicules  of  Pheronema  are  composed,  as  in  sponges  generally, 
of  concentric  layers,  and  exhibited  a  delicate  tubular  axis.  A  spicula  from 
one  of  the  tufts  measured  as  follows:  — 

Spread  of  the  anchor  one-tenth  of  a  line  ;  shank  of  the  anchor  one-thirtieth 
of  a  line  ;  prickled  portion  of  shaft  one-fortieth  of  a  line  ;  shaft  where  thick- 
est and  without  prickles  one-eighteenth  of  a  line,  thinning  out  to  the  inserted 
end  where  it  was  not  more  than  l-30(nh  of  a  line. 

The  species  I  propose  to  dedicate  to  my  wife  under  the  name  of  Pheronrma 
Anntr. 

Dr.  Leidy  further  remarked,  that  if  any  of  the  members  desired  to  examine 
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Euglena  viriduj  he  had  obaerred  it  in  great  profusion  on  Friday  last  in  a  ditch 
skirting  the  Delaware  road  below  the  coal  oil  depot,  south  of  the  built  portion 
of  the  city.  The  water  looked  in  the  spot  as  if  Schweinfurt  green  had  been 
strewed  on  the  surface.  He  also  exhibited  drawings  of  a  species  which 
appeared  to  be  an  undescribed  one,  and  which  he  had  several  times  noticed 
late  in  the  spring  and  early  summer  some  years  ago.  The  drawings  were 
made  from  specimens  obtained  in  a  pond  near  Gloucester,  N  J.,  in  May,  1858. 
The  water  of  the  pond  was  thickly  coated  with  a  ferruginous  red  color  doe  to 
the  Euglena.  The  infusorium  is  not  of  a  blood-red  hue,  as  is  stated  to  be  the 
case  in  Euglena  sanguinea,  but  is  of  a  uniform  ferruginous  red.  Upon  keeping 
the  animalcule  a  few  days  in  a  glass  vessel  exposed  to  the  northern  light,  the 
exterior  of  the  contents  assumed  a  bright  green  hue,  and  the  rod  eye  point, 
previously  invisible,  came  into  view,  while  the  central  mass  of  contents  re- 
mained of  the  original  color.  The  animalcules  remained  in  this  condition 
subsequently  until  they  died.  In  motion  the  animalcule  assumed  the  vArious 
forms  observed  in  E.  vhridis  and  other  species.  It  would  elongate  to  about 
l-15th  of  a  line  by  the  l-75th  of  a  line  wide.  In  the  resting  condition  assuming 
a  globular  form,  it  measured  l-37th  of  a  line  in  diameter. 

The  head  is  obtuse ;  the  mouth  oblique ;  the  tail  acute,  and  the  flagellum  is 
about  the  length  of  the  body.  Generally  two  nucleus-like  vesicles  occupied 
the  interior,  besides  a  clearer  space  around  the  position  of  the  eye-point. 

Dr.  R.  W.  Hargadine  exhibited  some  beautiful  crystals  of  hsemato- 
crystallin,  prepared  by  himself  after  the  method  of  Bojanowski,  who 
takes  a  quantity  of  blood  drawn  from  a  vein,  or  better  from  the 
blood  vessel  of  an  animal  after  death,  and  places  it  from  two  to  four 
days  in  a  cool  place,  until  the  blood  corpuscles  begin  to  form  a 
thick,  dark  red,  or  black  mass.  A  drop  of  this  fluid  is  placed  on  a 
slide,  covered,  and  placed  in  a  dark  place  for  several  hours,  when 
the  crystals  begin  to  form. 

Dr.  Chas.  H.  Thomas  was  elected  a  member  of  the  Departmwit. 


Oct.  19^A,  1868. 

Director,  Wm.  Pepper,  M.  D.,  in  the  Chair. 
Twenty-two  members  present. 

Dr.  H.  C.  Wood,  Jr.,  called  the  attention  of  the  Department  to  the  manner 
in  which  one  of  the  plant  inhabitants  of  the  ditches  below  the  city  produces  its 
2ooKj)ores,  The  plant  in  question  is  filamentous,  and  grows  in  great  numbers 
attached  to  twigs,  bits  of  dead  grass,  splinters  of  wood,  &c.,  in  stagnant  or 
partial  stagnant  water. 

At  iU  maximum  size  it  is  very  apparent  to  the  unaided  eye,  and  is  of  a 
dark  green  or  even  blackish  color.  Such  large  filaments  are  perfectly  opaque 
and  are  composed  of  numerous  cells.  The  base  of  the  filament  is  narrowed, 
and  at  irregular  intervals  in  its  length  there  are  very  marked  contractions. 
The  younger  filaments  are  uniform  and  composed  of  a  single  series  of  cells. 
The  zoospore  is  of  the  ordinary  conical  form,  with  the  usual  transparent  space  at 
the  smaller  end,  from  which  arise  three  long  cilia.  The  living  zoospore  soon  be- 
comes attached  by  its  pointed  end  1o  some  support,  its  cilia  withering  away, 
and  commences  to  elongate  at  the  expense  of  its  transverse  diameter.  At^lhe 
same  time  it  acquires  a  cellulose  coat.  After  a  while  the  cell  thus  formed  divides 
transversely  into  two.  Growth  continuing,  each  of  these  cells  after  attaining  a 
certain  size,  again  divides  transversely,  and  so  the  process  goes  on,  until  finally  a 
long  filament  is  produced,  which  is  composed  of  a  single  series  of  cells  placed 
end  to  end.  When  this  filament  has  reached  a  certain  stage  of  development,  one 
of  two  things  occurs,  either  the  cells  begin  to  divide  in  the  direction  of  their 
length,  or  the  production  oi  Zoosporet  takes  place.  In  the  first  instance  each  cell 
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divides  into  two,  four,  &c.,  cells,  so  that  in  the  filament  a  number  of  cells  lie  side 
by  side,  and  from  this  compound  filament  the  large  matured  trichoma  is  formed 
bj  a  continuation  of  growth  and  division.  The  zoospores  are  formed  only  in  the 
younger  fronds,  these  old  compound  trichomata  appearing  to  be  incapable  of 
developing  them.  The  endochrome  in  a  cell  about  to  produce  zvosporen 
divides  into  several  more  or  less  irregularly  globular  or  pyriform  masses.  This 
change  takes  place  almost  simultaneously  in  a  number  of  consecutive  cells.  The 
walls  of  the  cells  now  undergo  some  alteration,  whereby  they  become  soloble 
in  water.  And  as  the  division  of  the  endochrome  occurs  first  in  the  most 
distant  cells  of  the  filaments,  so  does  also  this  change  in  the  cellulose  coats. 
Solution  of  the  walls  now  takes  place,  the  partitions  between  the  cells  disap- 
pearing, and  the  outer  walls  opening  out,  separating  from  one  another.  At  the 
same  time  the  zoospores  begin  to  move  uneasily,  rolling  on  themselves,  pushing 
forward,  &c.,  and  soon  make  their  exit  in  a  long  stream  which  issues  from  the 
end  of  the  filament. 

This  plant  appears  to  be  the  same  as  that  described  by  Kiitzing  under  the 
name  Sehizotneris  LeibUinei.  No  European  observer  has,  however,  as  yet 
noticed  the  manner  in  which  the  latter  produces  its  zoospores^  and  therefore  it 
is  impossible  to  be  certain  in  the  identification.  If  S.  Leilleinei  should  be  found 
to  diff'er  essentially  in  the  mode  of  giving  birth  to  zoospores  from  the  Ameri- 
can species,  the  latter  will  form  the  type  of  a  new  genus. 

For  ^he  present  it  seems  better,  however,  to  consider  the  two  identical. 

Jno.  Tomes,  F.  R.  S.,  London,  was  chosen  a  corresponding 
member  of  the  Department, 

Nov.  2d,  1868. 

Mr.  Chas.  Bullock  in  the  Chair. 

Twenty-six  members  present. 

Mr.  T.  W.  Starr  presented  to  the  Department  twelve  slides,  illus- 
trating the  anatomy  of  miscellaneous  insects,  among  which  is  the 
seventeen-year  locust. 

Nov.  im,  1868. 

Director,  Wm.  Pepper,  M.  D.,  in  the  Chair. 

Twenty-six  members  present. 

Mr.  W.  H.  Walmsley  donated  twelve  slides  illustrating  vegetable 
structure. 

Dr.  F.  W.  Lewis  donated  slides  of  miscellaneous  objects. 

Dr.  Wood  exhibited  to  the  Department  fruiting  specimens  of  a  fresh-water 
Alffdf  which  he  had  found  near  Chclten  Hills,  Montgomery  County,  growinjr  in 
a  rapidly  flowing  creek,  on  stones,  which  it  covered  more  or  less  compKaely 
with  a  dark  purplish,  mucous  coating.  He  stated  that  it  might  be  nfVrri'd. 
with  some  doubt,  to  the  European  plant,  Chantransia  chaU/hea^  from  which  it 
differs,  however,  in  its  habit  of  growth,  as  well  aa  in  the  filaments  being  much 
thicker  and  nearly  twice  as  long.  He  gave  the  ;ueasurements  of  the  oval 
spores  as  about  ^755  in  the  transverse,  by  ^ZQJi  ^"  ^^®  ^®"K  diameter.  The 
diameter  of  the  filaments  is  about  the  ^ts'^d  ***  ^^  inch. 

The  doctor  also  exhibited  specimens  of  a  new  species  of  Palmella^  collected 
on  the  banks  of  the  Schuylkill  above  Manayunk,  which  grew  on  the  faces  of 
rocks,  kept  constantly  wet  by  dripping  spring  water.  He  proposed  f<»r  the 
plant  the  name  of  Palmdla  Jesseni,  after  Prof.  Jessen,  of  Prussia,  and  gave  the 
following  specific  description  of  7'.  Jesseni^  n.  sp. 

P.  thallo  expauso,  initio  dilute  aut  lacte   viride,  molle,  pellucidulo,  a'tatc 
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proTecta  firmo,  tnbercaloso,  saturate  olivaceo  viride ;  cellulis  globosis  vcl  ellip- 
ticis,  in  thalli  aetate  immataro  plerumque  singulis  aut  geminis  et  saepe  sparsis, 
in  thallo  maturo  saepe  in  familias  counexis,  plerumque  confertis  ;  thalli  maturi 
tegumentis  plerumque  distinctis,  thalli  immaturi  plerumque  diffluentibus. 

Diam.  cell.  glob.  max.  jf^^j^ 

Cell,  oblong,  long.  max.  -j-suxi 

Dr.  Samuel  Lewis  was  chosen  a  member  of  the  Department 


Dec.  7th,  1868. 

Vice  Director,  J.  G.  Hunt,  M.  D.,  in  the  Chair. 

Twenty-five  members  present. 

Dr.  F.  \V.  Lewis  presented  to  the  Department. a  microscope,  with 
box,  bull's  eye  condensed,  two  eye  pieces  and  three  oWectives,  in- 
cluding 1  in.,  ^,  and  ^\,  for  which  the  thanks  of  the  Department 
were  formally  rendered. 

S.  Weir  Mitchell  made  the  following  remarks  upon  the  general 
resemblance  in  the  effects  caused  by  the  venom  of  the  various  genera 
of  poisonous  serpents. 

Several  years  ago,  I  reached  the  conclusion  that  the  bite  of  the  European 
viper  and  that  of  our  own  rattlesnake,  produced  identical  symptoms.  ISince 
then  I  have  been  able,  from  experiments,  to  extend  this  conclusion  to  the 
copperhead.  A  very  close  study  of  Russel's  experiments  upon  the  East  Indian 
snakes,  particularly  the  cobra,  and  a  like  analysis  of  the  results  obtained 
by  Guyon  in  Africa,  and  Rufz  in  Martinique,  make  it  probable  that  all  the  serpents 
studied  by  these  observers  occasion  symptoms  which  are  so  much  alike  as  to 
make  it  impossible  from  these  alone  to  state  which  snake  inflicted  the  wound. 
The  difference  is  one  of  degree  and  never  one  of  kind. 

Several  months  ago  I  received  from  Dr.  Ilalford,  of  Victoria,  Australia,  a 
paper  on  venom  poisoning.  In  replying,  I  enclosed  a  dried  specimen  of  rattle- 
snake poison,  with  which  he  made  comparative  experiments.  These  appear 
to  confirm  the  resemblance  between  the  cobra  and  our  own  serpents  At 
the  same  time  Dr.  U.  states  that  the  tiger-snake  differs  from  the  cobra 
in  that  its  venom  occasions  but  trifling  or  no  local  symptoms.  He  also 
adds  that  after  death  from  this  serpent's  bite,  the  body  does  not  putrify  quickly, 
but  is  rather  preserved  thereby  from  decomposition.  This  seems  to  me  so  re- 
markable— so  exceptional  indeed — as  to  make  it  very  desirable  to  have  it  set 
beyond  doubt  by  further  experiments.  Apart  from  this  single  case,  the 
identity  of  all  known  snake  poisons  seems  to  be  well  established. 

Dr.  J.  G.  Hunt  exhibited  an  entire  pitcher  of  the  Nepenthes  Dis- 
tillatoria,  prepared  to  show  the  situation  of  the  previously  unde- 
scribed  glands,  to  which  he  some  months  ago  called  the  attention  of 
the  Department. 

Dr.  L.  S.  Bolles  exhibited  a  new  clinical  microscope,  constructed 
by  Mr.  Tolles,  of  the  Boston  Optical  Works,  on  a  plan  proposed  by 
Dr.  Cutter  of  Mass.  The  microscope  possessed  a  one-fifth  objective, 
and  resembled  somewhat  the  tubular  part  of  Dr.  Beale's  clinical 
microscope.  It  was,  however,  provided  with  a  screw  movement  for 
the  adjustment,  which  secured  a  smooth  and  sufficiently  rapid  ap- 
proximation of  the  object  glass  towards  the  object,  without  the  dis- 
advantages so  evident  in  the  sliding  movement  of  a  tube  within  a 
tube.     It  was  unprovided,  however,  with  any  special  means  of  illu- 
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mination,  being  intended  to  be  used  with  diffused  daylight,  or  di- 
rected towards  a  source  of  artificial  illumination. 

At  the  annual  election  for  officers  held  this  evening,  the  following 
were  chosen : — 

Director,  S,  W.  Mitchell,  M,  D. 

Vice  Directory  Wm.  Pepper,  M.  D. 

Recorder,  James  Tyson,  M.  D. 

Corresponding  Secretary,  J.  H.  McQuillen,  M.  D. 

Conservator,  Herbert  Norris,  M.  D. 

Treasurer,  C.  N.  Pierce,  D.  D.  S. 

Dec.  2Ut,  1868. 
Director,  8.  W.  Mitchell,  M.  D.,  in  the  Chair. 

Twenty  members  present. 

Dr.  J.  H.  McQuillen  exhibited,  in  further  illustration  of  hia  pre- 
vious communication,  slides  of  blood  corpuscles  of  men  and  lower 
animals  to  which  chloroform  and  nitrous  oxide  had  been  adminis- 
tered, to  show  that  there  was  no  morphological  change  in  these 
bodies  after  administration  of  anaesthetics,  as  contended  for  by  B. 
W.  Richardson,  Sanson  and  others.  The  doctor  also  exhibited 
slides  of  blood  corpuscles  with  which  chloroform  and  ether  had 
been  brought  in  actual  contact,  producing  under  these  circumstances 
actual  dismtegration.  Dr.  McQ.  believes  that  the  anaesthetics  act 
primarily  upon  the  nervous  centres,  as  early  contended  for  by  Flou- 
rens  and  the  French  physiologists  generally. 

Mr.  W.  H.  Walmslby  called  the  attention  of  the  Department  to  the  very 
great  merits  of  Glycerine  jelly  as  a  medium  for  preservation  of  every  descrip- 
tion of  objects,  animal  or  vegetable,  and  exhibited  specimens  of  both.  1  was 
led  to  experiment  wilh  it  about  one  year  ago,  owing  to  the  unsatisfactory 
results  obtained  from  the  use  of  balsam  in  many  classes  of  objects,  its  high 
refracting  power  rendering  many  delicate  tissues  invisible,  which  are  seen 
pert'ectly  in  the  jelly.  At  first  I  was  not  very  successful,  having  followed  the 
formuln;  of  Davies  and  other  English  authorities  in  making  it ;  the  intense 
heat  of  our  early  summer  liquified  it,  and  spoiled  many  specimens.  After 
many  experiments,  I  arrived  at  a  satisfactory  result,  the  fluid  readily  jellying 
in  an  hour  or  two  during  the  hottest  days  of  August. 

The  advantages  of  this  medium  I  deem  to  be  various  and  obvious,  and  that 
it  combines  within  itself  more  than  are  possessed  by  any  other  with  which  we 
are  as  yet  acquainted.  Its  preservative  qualities  I  believe  to  be  unsurpassed, 
for  nearly  every  description  of  tissues  or  structure,  animal  or  vegetable  ;  it 
preserves  the  colors  of  the  latter  in  absolute  perfection,  it  is  very  readily  pre- 
pared and  used,  it  attaches  the  covering  glass  to  the  side  with  sufficient  tena- 
city for  all  practical  purposes,  whilst  the  finishing  ring  of  varnish  will  render 
it  quite  secure.  It  is  equally  available  for  objects  requiring  to  be  mounted  in 
deep  cells,  and  there  is  no  danger  of  leakage,  as  is  the  case  with  all  fluids  ;  it 
can  be  readily  removed  from  slide  and  cover  with  hot  water,  if  necessary. 
The  refractive  powers  of  the  glycerine  are  sufficient  to  render  all  inert  struc- 
tures transparent,  whilst  even  the  delicate  lines  upon  the  scales  of  a  mosquito's 
wing,  are  as  distinctly  visible  as  though  mounted  dry. 

Finally,  I  desire,  in  bringing  the  subject  before  the  Department,  and  mention- 
ing my  experience  with  its  use,  to  interest  other  members  in  the  matter,  to  in- 
duce them  to  try  it,  and  to  bring  together  from  time  to  time  the  results  we 
may  severally  arrive  at.    For  I  conceive  it  to  be  almost  as  important  to  arrive 
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at  a  means  of  jyretervmg  permanently  objects  suitably  prepared  for  scientific 
observations,  as  to  be  able  to  prepare  them  for  such  observation  without 
reference  to  their  preservation.  Since  we  can  only  hope  to  arrive  at  accurate 
conclusions  by  repeated  study,  not  by  one,  but  many  observers,  this  can  only 
be  done  by  having  the  object  suitably  prepared  and  permanently  preserved. 

The  formula  for  making  glycerine  jelly  is  as  follows : 

Take  one  package  of  Cox's  gelatine,  wash  repeatedly  in  cold  water,  then 
place  in  a  vessel  and  add  sufficiently  cold  water  to  cover  it.  Allow  it  to  soak 
an  hour  or  two,  pour  off  superfluous  water,  add  one  pint  of  boUing  water,  place 
vessel  on  fire  and  boil  for  ten  or  fifteen  minutes,  liemove  from  fire,  and  when 
cool,  but  still  fluid,  add  the  white  of  an  agg^  well  beaten,  replace  on  the  fire 
and  boil  until  the  albumen  of  the  egg  coagulates.  Strain  while  hot  through 
flannel,  and  add  an  equal  portion  by  measurement  of  Bower's  pure  glycerine, 
and  fifty  drops  of  carbolic  acid  in  solution ;  boil  again  for  ten  or  fifteen 
minutes,  and  again  strain  through  flannel,  place  in  water  bath,  and  evaporate 
to  about  one-half,  then  filter  into  two  oz.  broad-mouthed  vials.  (Cotton  is  the 
best  filtering  medium.) 

To  use  tlie  jelly  in  mounting  objects : — Place  the  stock  bottle  in  a  small  jar 
of  boiling  water ;  when  it  becomes  fluid,  a  sufficient  quantity  must  be  removed 
to  the  slide  (previously  warmed),  with  a  glass  rod ;  the  object,  (previously 
soaked  for  some  hours  in  equal  parts  of  glycerine  and  distilled  water,  with  a 
few  drops  of  alcohol,)  is  to  be  placed  in  the  drop  of  fluid  jelly,  a  cover  applied 
and  slight  weight  placed  upon  it  to  exclude  superfluous  jelly.  When  cold, 
clean  off  the  slide  with  a  knife  and  wash  in  cold  water ;  finijsli  with  a  ring  of 
gold  si/.e  or  shellac  varnish. 

Note. — Dr.  Carpenter  cautions  against  use  of  Glycerin  with  objects  of  a 
calcareous  nature,  as  it  is  a  solvent  of  carbonate  of  lime. 

Mr.  Chas.  Bullock  remarked  that  it  is  important  to  give  the 
gelatine  frequent  washings  previous  to  use,  to  remove  traces  of  sul- 
phuric acid,  which  invariably  remain  from  the  process  employed  in 
Its  preparation. 

Mitchell  W.  McAllister,  S.  Fisher  Corlies  and  Dr.  J.  G.  Richard- 
eon,  were  this  evening  chosen  members  of  the  Department 

Prof.  O.  W.  Holmes,  of  Boston,  was  chosen  a  corresponding 
member. 
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